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are to be found in the works of the old alchemists. 


“* Some extraordinary recipes by which it was supposed ivory could be hardened and moulded 


The monk Rugerus, or Theophilus, in his 


book on divers arts (‘ Schedidla diversarum artium, of the eleventh century), enjoins us to 
take sulphate of potash, salt, and vitriol, and to grind them in a mortar with strong vinegar, 
into which the ivory being placed, it can then be moulded at will. Another method, from a 
Sloane MS. of the fifteenth century, advises steeping in dilute muriatic acid for half a day, 
when it will become as soft as wax, and may be again hardened by placing in white vinegar.” 





EDITORIALS 


Alfred Maskell, “‘ Ivories ”’ (Methuen), 1905. 








Building Materials 

T is traditional that of all industries, those that concern them- 

selves with the building of houses and with the building of 
ships are the most conservative and resistant to new ideas. 
Like most other broad and sweeping statements, they require 
further analysis. It is obvious that these industries, growths 
of ancient tradition and engineering science simultaneously, 
must demand raw materials of high mechanical strength and 
physical properties rigidly controlled before they can be 
accepted. So, of course, in the final analysis, must, or should 
be, all materials for all industries, but here in the building of 
houses and the like, we are confronted with structures whose 
useful lives are considered only in the upper multiples of 
decades and whose builders require confirmation that our new 
materials will last that long. The builders’ ignorance of 
plastics and their characteristics have not in the past been so 
different from our own. 

However, during the past 20 years or so we and they have 
accumulated a considerable amount of useful data, with the 
result that the plastics industry has progressed slowly but 
satisfactorily in this field. It had begun by accepting the 
smaller units of general utility made from bitumen, casein, and 
later from phenolics and urea resins, but the most important 
step forward took place in the 1930s, when laminated sheet 
first achieved large production and reached the builders’ hands. 
Obviously, since prime cost is of such importance, it was not, 
and is still not, a material for wall facing in ordinary houses, 
but rather for the business house and offices, showrooms, the 
saloons and cabins of ships of all types, railway coaches, 
hotels, public-houses, milk bars and chemical laboratories, 
where costly veneers and other wooden and even metallic 
surfaces can be replaced with an equally or more decorative, 
a more easily cleaned, more hygienic and more resistant 
surface. The laminated sheet has, indeed, revolutionized 
modern interior decoration, and we have to-day the great 
factories of Warerite, Ltd., De La Rue Insulations, Ltd., Ioco, 
Ltd., and Jicwood, Ltd., producing it and a great deal of know- 
ledge for the builder as to its working and fitting. 

In a still more specialized field is Holoplast, laminated also 
and built up most ingeniously on the engineering girder prin- 
ciple One inch thick, of great strength, and provided with 
hollow channels, it is the wall and surface in the one structure 
for office or factory partition; indeed, ships’ bulkheads have 
been constructed of it. 

Of more general application is the plastic building board 
made of normal wood waste or for the highest qualities from 
specially selected ““ wood fibres,” compounded with synthetic 


resin and compressed into large boards. Superior in most 
aspects to the traditional board, they have been widely used 
in the construction of prefabricated houses, schools and offices, 
and since some of them can be veneered, are exceptionally 
decorative. 

Of expanded cellular plastic forms, only two types appear 
to have reached the market—one, “ Isoflex” of cellulose 
acetate, which is widely employed as an insulating material in 
railway and other refrigeration wagons and in caravans, and 
a honeycomb structure of resin-impregnated paper, “ Dufay- 
lite,’ which is being used for wall construction, door 
fabrication, etc. 

Apart from these structural units, one of the most note- 
worthy advanced the past 10 years has been the completely 
successful and now universally adopted plastic lavatory seat. 
The fact that it has replaced the traditional wooden type 
almost completely, that its quality and design is related to 
truly hygienic principle, and that manufacture is controlled 
by a British Standard Specification, this unit alone is a direct 
reflection of the capabilities of the plastics industry. More 
recently we have seen the gradual favourable reception to 
special applications of polythene and p.v.c. piping, with its 
promise of non-bursting under freezing conditions or for the 
conveyance of beer and of acids, the use of “ Perspex” for 
roofing to give increased natural lighting to works and schools, 
the production of wash-basins, sinks, draining boards and 
small baths, of water closet cisterns and S-bends or traps, 
of wall ventilators in phenolic resin or asbestos-bitumen com- 
positions, tiles in polystyrene and phenolics for bathrooms, 
strip-beading of p.v.c. for dadoes and “ panelling,” and withal 
the small units—door numbers, finger plates, lighting fixtures 
and a host of handles without end. 


Looking Ahead 


WHat next for the building world? We do not pretend 
that mere imagination serves us much, but must relate 
future trends to experimental work in the past and 
present. Of immediate interest is the fact that polythene film 
(10/1,000 in. thick) has been tested satisfactorily as an anti- 
corrosion barrier under concrete floors to prevent seepage of 
liquids through cracks to the fabric of the building. Since a 
reel of polythene 46 ins. wide and 100 yards long weighs 
56 Ib. only, the cost cannot be deemed excessive for the job. 
Furthermore, it is not a far cry from this to imagine that 
the film would also prove suitable as a damp course. 
On looking up “ Plastics * for 1938 we note some interesting 
data on a resin-bonded silica roofing tile that nearly appeared 
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on the market after reasonably successful pilot production, 
and in 1939 a discussion by D. A. Dearle, of the U.S.A., on 
the economic possibilities of the moulded tile made from 
phenolics. To-day, we have the possibility of the polythene 
tile with its great advantages of low weight, toughness and 
colour varieties (the non-coloured translucent form may prove 
the most acceptable). 

The normal clay or Broseley tile is 10 ins. by 64 ins. by $ in. 
and weighs about 3 Ib. Such a thickness would be totally 
unnecessary in polythene and no doubt 1/8 in. would be 
ample; such a plastic tile of the same area would weigh 4} 
ounces only. The price of an ordinary quality clay tile is 
about 250 shillings per 1,000, and better qualities, glazed and 
so on, very much higher, so that the price of a polythene tile 
would not be fantastically great. The light roof might bring 
in its train lighter structural members for the building itself, 
especially since the completely non-porous roof would not 
increase in weight with rain. As for fixing the tiles, it is not 
too impossible to imagine that, following nailing down, a 
welder could run along the roof to do a little spot welding to 
make the tiles immovable in high winds. Other obvious 
advantages would be great saving in transport to the site, 
labour-saving on the site and complete elimination of break- 
ages that always occur with traditional tiles at all stages of 
production and use. 
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Transparent “ bricks” for non-structural walls which serve 
to produce alcoves amenable to special lighting effects both 
in the home, hotels and elsewhere are certain of occasional 
application eventually. So far we have only seen one experi- 
mental wall-facing of p.v.c. sheet, but the effect was so 
beautiful that wide use may be expected, especially since 
printing and embossing methods have improved so much. 
Hard tiles for flooring have been produced experimentally and 
for the film-producing industry. Some lovely types using a 
mosaic building method were described in this journal at the 
beginning of the war, but the process was temporarily shelved. 
We understand that a Dunstable company has now interested 
itself in this project. The process included the use of 
“golden” metallic particles which imparted intriguing 
effects to moulded floor tiles and fabricated table tops. 

That is about the extent of our ability to see into the future. 
But, before we forget it—a polythene chimney-stack has been 
produced for a chemical works and, as it is now possible to 
extrude 12-in. tubes in this material, we may yet see the 
London skyline clothed as in white samite. However, our 
interest in this subject is not altogether zsthetic and to alter 
entirely our beloved grey horizon. Rather it is to stop the 
appalling loss of life of our worthy citizens from falling 
chimney pots. Why, the polythene pot would merely bounce 
off the softest head ! 


MOULDING POWDER AND SHOT 


A fascinating method of producing expanded plastics is one 
developed by the Fuel Research Station during the war period; 
details are now available (Industrial Chemist, December, 

1949). It is more than interesting to note that it 
Expanded was discovered not as a deliberate attempt to pro- 
Plastics duce such expanded material but, in fact, as the 

result of research into the production of “ solid ” 
petrol during the war as a means of making petrol non- 
inflammable during transport. The process is one of emulsi- 
fication of urea-phenol-formaldehyde and dispersal into 
organic liquids (e.g., benzol) of low boiling point which are 
subsequently removed and recovered for re-use. These emul- 
sions can be cast or poured into moulds and on drying or 
simple evaporation of the organic liquid by exposure to the 
air leave behind the expanded urea-phenol-formaldehyde pro- 
duct. Densities can be varied within a wide range, as low as 
0.025 (that is 1/40th the weight of water) have been obtained. 
Dr. L. R. B. Shackleton, the author of the above paper, has 
forwarded me some moulded examples from the Fuel Research 
Station. These exceptionally light materials have been sug- 
gested for use as insulators, as a constructional material for 
aircraft, furniture and model making and window display. 
The pores of the expanded substance are interconnected and so 
smal] that it can obviously be employed as a filter bed. It has 
also been suggested as a support for the ion-exchange resins 
used in the purification of water and effluents. To date, actual 
production for the market has not begun. 


There is no doubt that whale-steak is well appreciated by the 
modern connoisseur as a welcome addition to the table. We 
have no record from Herman Melville that Moby Dick 

finished up on the tables of the Nantucket 
-. citizens and we suspect that the old whalers kept 
a their lips sealed about this undoubted delicacy. 

To-day, many of us can sample it and, moreover, 
in the freshest and cleanest condition. At least we shall be 
able to in about 10 months’ time for 6 tons of polythene film 
were recently put on board a whaler off to the Antarctic, for 
the express purpose of packaging thousands of juicy steaks. 
Bon voyage and a well-packed return! 

To the whale-steak gourmet we may impart the information 
that Captain Ahab’s chief harpoonist liked his tail-steak very 





much underdone—he only showed it a red-hot coal—and 
washed it down with a pint of mulled sperm oil ! 


The use of plastic-coated paper proceeds apace. Last month 
we showed the first book in which such material had been 
used as a high-quality binding. To-day comes news from the 

U.S.A. that Vinylite-coated kraft paper is 
Mitk employed by Sealright Co. to produce milk bottles 
Bottles or containers, a problem which has not hitherto 

been solved economically by the all-plastic bottle. 
The economic solution has apparently been arrived at by the 
supply to the dairy of the plastic-coated paper in die-cut 
pieces, the assembly and heat-sealing being carried out at the 
dairy itself. The Vinylite is non-toxic, odourless and tasteless 
and can withstand the sterilization which is carried out at the 
same time as the assembly. 


The world, at least the poor European part of it, must 
needs save all the way round and saving soap is included, 
although our male offspring, dragging his unwilling way to 

school and not too clean perhaps behind the ears, 
Soft may not agree. There is also the gelatinous mess 
Soap left behind on the wash-basin to be cleared away 

after the school-girl complexion has come to the 
surface: hence the almost universal soap saver. I introduce 
this hygienic note merely to show the difference in design of 
production between this country and Italy—at least I found 
the illustrated urea-moulded sample in Italy. In this country 
the job is made with a few }-in. to }-in. studs to allow the 
water to drain. The 
Italian example is a 
bolder structure with 
1}-in. spikes holding 
the bar of soap vertical 
on one of the longer 
axes. An excellent 
device, although I 
expect considerable 
legerdemain is_ re- 
quired when the soap 
has dwindled to } in. 
thickness. 

Docssoppy. 
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Fig. 1.—Standard grades of ‘“* Dufaylite 





referred to in Table 1, photographed natural size. 


PLASTICS 3 





“Non-structural”’ Applications of Honeycomb 


By G. MAY 


Originally developed as a low-density core for lightweight 
sandwich construction, ‘‘ Dufaylite’’ has functioned most effi- 
ciently, particularly as a weight-saving material in the aircraft 
industry, and also in the building and allied trades. It has been 
appreciated, however, that the honeycomb cellular structure in 
itself can serve many useful purposes. The writer describes 
progress of development and the results of his experiments in 
adapting ‘‘ Dufaylite”’ to new applications. 


S in the case of many other materials, resinated paper in 

honeycomb form is now being applied to uses unforeseen 

during its original development. This is hardly surprising 
as the search for an improved and more adaptable core for 
sandwich construction required a great deal of concentrated 
effort. Consider, for example, that even after a practical 
process of manufacture had been discovered, it was necessary 
to establish a “‘ standard” specification from variable factors 
having an extremely high number of possible combinations. 
They included the different grades of paper available in varying 
densities and thicknesses and also a wide range of suggested 
mediums suitable for impregnating the paper base. 

Keeping in mind that the specific requirements were to 
evolve a material with as high a strength-weight ratio as possible, 
a selection was eventually made after conclusions had been 
drawn from the results of a very great number of practical tests. 
In order to simplify the production of honeycomb, the policy 
adopted was to use a selected paper base in a standard thickness 
of 0.005 in., impregnated with phenol-formaldehyde resin and the 
various structural requirements accommodated by altering the 
cell size of the core. Experience has also shown that it is most 
convenient to produce, transport and use expanded honeycomb 
cores in a panel size of 3 ft. by 1 ft., although it is quite possible 
to make larger panels if specially required. 

‘* Dufaylite,” as manufactured by Dufay-Chromex Ltd., 
Elstree, Herts, comprises a 100 per cent. all-wood kraft, treated 
with phenol-formaldehyde synthetic resin for increased strength 
and moisture resistance, and converted to honeycomb form by 
a process invented by the writer. 

It is interesting to note that in pressure-moulded plastics, 
where thermosetting resins contain fibrous reinforcement, this 
content is low as compared with the amount of resin used. 
In honeycomb manufacture, however, the relative proportions 


Table 1.—Standard Grades of ‘‘ Dufaylite.” 








Mesh | Cell size Weight per cubic foot 
—— 2 in. 30 oz. 
7" | in. 21 oz. 
“o in. 15 oz. 
bad te in. 34 tb. 











are reversed, resin being the lower quantity and no pressure iS 
used during the curing cycle. It is believed that for this com- 
modity, such a combination makes best use of the physical 
and mechanical properties contained in both the natural fibre 
and the synthetic resin. 

Now that the interest in sandwich construction has become 
more world-wide, it would be in order to mention that the 
development of resinated paper honeycombs for this purpose 
is the result of British pioneering effort commenced in 1944. 
This work has been continued in close collaboration with the 
Royal Aircraft Establishment at Farnborough, and aircraft 
wing development is a particular example of a specialized 
application in the long-term research and development pro- 
gramme being carried out by the Plastics Section of the Chemical 
Department. 

On frequent occasions it has been observed that while a 
designer may be discussing a structural problem in sandwiched 
honeycomb, he will absent-mindedly be handling a piece of 
core and registering a thoughtful expression, as if to say, “‘ there 
must be other ways of applying this material in order to utilize 
its cellular composition more fully.” From this state of 





Fig. 2.—Honeycomb “grille’’ as used for air control. 
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Fig. 3.—Cells in the above ventilating louvre have been arranged at an angle of 45 degrees, although this angle can be 
modified to suit the required directional control. 


mind a definite suggestion is often made, but in many cases no 
further action is taken, and the ‘“‘ idea” lies dormant. The 
main purpose of this article, therefore, is to describe progress 
made to date in translating such creative thought into a more 
tangible form by means of a programme of practical experimental 


* work. 


Fig. 1 illustrates standard grades of honeycomb used as the 
core material in the production of low-density laminates. 
Their respective weights range from 1 Ib. to 34 Ib. per cubic foot, 
and the strength characteristics are increased as the cell size is 


Fig. 4 (left).— 

Seedlings grow con- 

veniently in the 

individual compart- 

ments provided by 
“ Dufaylite.”” 


Fig. 5 (right).—Comparative 
arrangements of high-tension 
battery cells, showing the 
space which is saved by using 
the “‘honeycomb”’ principle. 


reduced. Panels are supplied cut to a given thickness, and are 
ready for use without further preparation. 


Air Distribution’ and Ventilation 


A typical example of how standard ‘ Dufaylite’’ has been 
adapted to other uses is in its installation as grids in ‘“ wind 
tunnels,” both at the R.A.E., Farnborough, and the Engineering 
Section; Cambridge University. In this case the air blast is 
directed against the honeycomb “ filter,” which converts the 
vortex into an even, well-distributed flow. It is believed that 
this feature will be more extensively applied in industry, and 
a thickness of from 2 ins. to 4 ins. appears to cover all such 
air-control requirements. 

The method of producing resinated paper honeycomb also 
allows for the cell walls to be arranged at any convenient angle. 
Fig. 3 shows a 3-ft. by 1-ft. ventilating louvre, 2 ins. in thickness, 
which has been cut at an angle of 45 degrees. This “ screen” 
allows air to flow while at the same time acting as a “ baffle” 
to light, and the proposed applications have included its 
incorporation in sheds for seasoning timber. Spraying the 
honeycomb with suitable mediums gives weather resistance. 

It is advisable to treat the material in the same way as wood, 
by applying a recommended undercoating in the first instance 
before finishing with an outside-quality gloss paint. © 
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Figs. 6 and 7.—Profiled section of 
honeycomb being expanded. At 
this stage, the resin in the ‘* Dufay- 
lite” base has not been “cured,” 
and for the particular application it 
was not considered necessary. 


Horticulture 


Standard grades of ‘“ Dufaylite” contain approximately 
from 300 to 3,000 hexagonal cells per square foot, depending 
on their size, and it has been proposed many times that honey- 
comb could be used for plant cultivation. As an experiment, 
a piece of the largest mesh, 3 ins. deep, was pressed into an 
earth-filled seed box and a Spanish pimento seed sown in each 
compartment. A photograph of the growing seedlings is 
shown in Fig. 4. In due course the cells were separated without 
damage to the 100ts, which were in no way intertwined, and 
after transplanting the young plants grew to maturity. 

This simple experiment suggests that honeycomb may be 
specially developed for seed growing, although at this stage 
the writer would appreciate the expression of a more authori- 
tative opinion. It was noted, however, that the cellular structure 
was unaffected by the damp soil, and it can be assumed that 
the resin content in the paper has “ pest resistance ” value. 


Insulation 
Where there is justification, further modifications can’ be"made 
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Fig. 8 (right).— 
“ Dufaylite”” as 
used to pack and 
protect ampoules 
for medical use. 


to cell sizes already established, and a suitable mesh of ** Dufay- 
lite’ has been produced to accommodate the individual cells 


of high-tension dry batteries. Fig. 5 demonstrates a comparison 
between a “‘ honeycomb” separator and the more orthodox 
‘“‘egg-box” type. Each case contains eighty 14-volt cells, 
which connected in series, produce a total of 120 volts. The 
new method has the advantage of a 25 per cent. reduction in the 
size of the battery, due to the difference between the square 
compartments and the interlocking hexagonal arrangement. 


Packaging 
“‘ Dufaylite” has been used to solve certain packaging 


problems most especially concerned with the protection of small 
and fragile products, and the exceptionally high compression 
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Fig. 9.—Honeycomb adapted for packing 4-in. and 5-in. cellulose 
acetate powder bowls. Accurate fitting enables a “layer” of 24 
bowls to be conveniently handled and inserted in a packing case. 


strength of resinated paper honeycomb has been greatly 
appreciated. Special grades made from unresinated paper have 
also been produced to take circular objects up to 6 ins. in 
diameter, and the advantage is particularly noticeable when the 
articles to be packed are very light and easily dented. With 
such large cell sizes, storing the unfilled material in its expanded 
form would be too great an imposition on valuable space, but 
where unresinated paper is used, it is both convenient and 
practical to expand the paper to its honeycomb form as the 
goods are being packed. Examples are illustrated in Figs. 8 
and 9; the well-known gelatine tubes containing lighter fuel 
have also been successfully packed and displayed by 
use of “* Dufaylite.”’ 


Display and Decorative Effects 


An attempt to deal in detail with a field in which original 
design plays the most important part could hardly be accommo- 
dated in this article, although the following experiences may 
serve to stimulate creative minds. 

Subtle decorative effects have been obtained by spraying 
panels of ‘* Dufaylite”’ with two contrasting colours. These 
are produced by applying the first colour from one side of the 
panel, keeping the gun nozzle directed at an angle of approxi- 
mately 45 degrees, and the second colour from the opposite 
side in a similar manner. The result could be described as an 
exaggerated “‘ shot-silk ”’ effect ; the treated honeycomb appear- 
ing to change in colour as it is approached and passed from either 
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Fig. 10.—This beehive frame has been fitted with a complete 
honeycomb in place of the usual stamped wax base. 


side, and this illusion can be elaborated by the use of simple 
stencils to include signs or designs. The use of contrasting 
metallic powders combined with a suitable cellulose medium is 
particularly recommended for this type of work. 

Further ideas in display have also been considered, and special 
exhibition features have been made by profiling unexpanded 
blocks of material to predetermined shapes. Figs. 6 and 7 
demonstrate a shaped section in process of being opened out 
toformasphere. After being expanded and joined, the structure 
was completed by spraying the honeycomb with “ plastic 
envelope” solution, which formed a fine “‘ cobweb” over the 
open cells and enabled a heavy coat of cellulose lacquer to be 
applied as a “skin.” Treated with fluorescent pigments, the 
finished globe made a unique display piece with the assistance of 
ultra violet light activation. 


** Pre-Fab ’? Honeycombs 


In common with many other developrnents credited to man, 
the honeycomb cellular structure has been anticipated in nature. 
It has, however, been proposed that an artificial honeycomb may 
possibly help in increasing the production of extracted honey, 
particularly as stamped wax foundations are already extensively 
used for this purpose. The possibility of success is the subject 
of great controversy amongst apiarists, but experiments are 
now being carried out to determine if a thin, chemically pure 
paper base can be suitably impregnated in order to make the 
complete structure acceptable to bees. 

Practical experimental work in adapting ‘ Dufaylite’’ to 
other uses was encouraged and made possible by the facilities 
given to the writer by Mr. Demetre Daponte, joint managing 
director of Dufay-Chromex Ltd. It would also be fitting to 
acknowledge that some of the new honeycomb applications 
have been based on ideas suggested by readers of “ Plastics.” 








Treatment for Chemical Containers 









A process for lining the interiors 
of metal and canvas containers with 
an acid and waterproof material has 
been developed by an _ Australian 
company in Melbourne. The metal 
containers are used by chemical manu- 
facturers, who normally encounter 
considerable corrosion problems in the 
storage and transport of their products. 

It has been found that lining the 
interior of the container with a plastic 
based on allophrene gives both acid- 
proof and non-corrosive qualities. Where 
chemicals of a very strong acid nature 
are to be packed, a second coating of 
polyvinyl chloride is applied. Polyvinyl 
chloride has also been found successful 




























































































for lining canvas bins to make them leak- 
proof and acid-proof; these bins are used 
largely by laundries as containers for 
liquids. The company concerned believes 
that there is the possibility of treating fire 
brigade hose with the plastic. Other 
developments they consider possible are 
the use of the two coatings for textile 
mill plant, with the object of providing 
acid resistance; also for the preservation 
of factory roofs in industries where acid 
fumes have a corrosive effect. 

One of the partners of the company is 
Mr. Frederick Brock, of Brock Brothers, 
5, Inkerman Street, St. Kilda, Victoria, 
who was among the pioneers of lacquer 
spraying in Great Britain. 
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New Safety Helmet made with 
a Range of Plastic Materials 


A VARIETY of plastics, each selected 

because of its suitability for the 
particular requirement, are used for a 
special safety helmet which Helmets, 
Ltd., of Moat Factory, Wheathampstead, 
Herts, are making for the R.F.D. Co., 
Ltd., of Godalming, Surrey, as part of a 
range of protective clothing for chemical 
and allied workers. Among the com- 
ponent parts, the mouldings for the main 
shell are made from materiais newly 
developed and produced by Preform 
Products, Ltd., an associate of Helmets, 
Ltd. 

The crown of the helmet is a low- 
pressure moulding of laminated material, 
the chief characteristics of which are high 
shock resistance, light weight and 
stability. This crown has been proved 
sufficiently strong to withstand, without 
damage, the impact of a spherical 5 Ib. 
weight (3-in. diameter) dropped from a 
height of 3 ft. on to the centre of the 
crown while supported on a flat, rigid 
surface. Experimental mouldings, with 
the wall thickness increased to about 





4+ in., have also been made and under 
similar conditions have withstood the 
impact of an 8 lb. ball dropped from a 
height of 5 ft. 

The front of the helmet and the venti- 
lator portion are also low-pressure 
mouldings, the material in this case being 
woodpulp incorporating a modified urea- 
formaldehyde resin. This material is 
cheaper than the laminate which is used 
for the crown, and is favoured because 
it lends itself readily to the more compli- 
cated shapes which are concerned. 


Although this material has only half of 
the impact strength of the laminate, it is 
still very good by comparison with other 
commercial “ plastic’ materials. Resist- 
ance to water and other liquids is also 
lower than that offered by the laminate, 
but, again, is quite good and adequate 
for the purpose which has to be served. 

The shell, after assembly, is painted 
with a special acid-resisting finish, which 
has, presumably, a synthetic-resin base. 
The cape is made from. glass-cloth 
impregnated with p.v.c. 


The window, which provides an almost 
unlimited field of vision, is supplied 


either in 0.030-in. clear acetate or 
1/24-in. “ Perspex,” and is fixed in a 
gromet of chemical-quality rubber, the 
fit being such that the joints are virtually 
airtight. Rivet plates, which are 
employed to fasten the curtain inside the 
visor, are of “Bakelite” post-forming 
material. The filter box, designed to 
accommodate chemical filters, is fabri- 
cated from “ Perspex”; it has a Monel 
metal gauze and stainless-steel bolts. The 
head fitting is made of vulcanized fibre, 
leathercloth and cotton webbing. 


The total weight of this R.F.D. 


(Above) The new R.F.D. 
up-draught protective hel- 
met, with cape of p.v.c.- 
impregnated glass-cloth. 


(Left) Main structure, com- 
prising low-pressure 
mouldings of two different 
materials, i.e., the crown 
and the front (with window 
aperture and ventilator), 
and post-formed _srivet 
plate. 


(Extreme left) View from 
inside, showing filter box, 
window gromet and post- 
formed rivet plates for 
securing the cape. 


up-draught protective helmet is only 
1 lb. 14 oz. When in use, a steady 
current of air enters through the filter 
box situated below the window or face 
shield, and moves upwards in front of 
the face to emerge through a second 
filter at the rear of the crown. Ample 
space is provided to allow this air to 
circulate freely around the head of the 
wearer, and the helmet can be worn for 
long periods without any unpleasant 
sensation of stuffiness. The filters are so 
placed that falling liquids cannot enter 
the helmet. Face shields, capes and 
filters are all replaceable rapidly and 
simply. 
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Artificial Flowers 


—and the Work of Miller-Kent Permanent 
Flowers, of Hartlip, Kent 


HERE is nothing in the world more beautiful than a flower, 

and of the things we see around us, there is nothing more 
evanescent. From the grower’s point of view this may not be 
an undesirable state of affairs, and the buying public does not 
worry over-much about the short life of flowers. Neverthe- 
less, there are sections of the community that employ them 
profusely, and must not only consider the high and continual 
cost but the labour of conStant replacement and arrangement. 
Among such establishments there are the theatres and film- 
producing organizations, the hat and dress makers, show- 
rooms and exhibitions, hotels and restaurants afloat and ashore, 
and many types of shops—in other words, wherever attempts 
are made to entice the human eye. 

The fabrication of artificial flowers is as old—shall we say? 
—as the industrial revolution with the earlier raw material 
varying from coloured paper to bits of fabric and leather, none 
of the results having much pretence to reality. Those made 
from paper could never disguise their origin, crumpled easily 
and could not be cleaned. Fabric and leather can never 
shake themselves free from their heavy appearance and dull 
opacity, but at least their life is long, and they still find con- 
siderable uses as dress and hat decorations, etc. We can say 
that prior to the use of plastics there was little hope at all of 
attracting those in the entertainment world or the better hotels 
and shops to consider artificial flowers as an adjunct to their 
decoration schemes. The visual difference was far too great. 

The greatest hope for artificial flowers lies in their produc- 
tion from plastics, and the step forward began with celluloid, 
continued with cellulose acetate, and latterly, as many of us 





Display with internal lighting at the Regent Street, London, show- 
rooms of the Ford Motor Co. Ltd. Made by Miller-Kent Permanent 
Flowers from ‘* Cinemoid ”’ cellulose acetate. 
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saw with pleasure at Dalebrook’s stand at the 1948 B.LF., 
with polyvinyl-chloride sheet. 

To-day, because plastics can be moulded to form compli- 
cated shapes and made to reproduce accurately the intricate 
convolutions of petals and leaves, and because we can produce 
strong, rigid structures which yet simulate closely the frailness 
of the growing plant in translucency or semi-opacity, in any 
colour of the rainbow, there is a large new field to attract. 

At least, these were the impressions we received on visiting 
the factory of Miller-Kent Permanent Flowers, appropriately 
situated in the Garden of England at Place House, Hartlip, 
Kent, and where Mr. A. J. Miller, an engineer with consider- 
able experience in the working of plastic sheet, for once roused 
us to enthusiasm for “ artificiality.” 

At present only cellulose acetate (e.g., “ Cinemoid ” manu- 
factured by British Celanese, Ltd.) of the type necessary to 
pass the Home Office Regulations as to non-inflammability 
is employed, since the bulk of the products made here appear 
in public or similar buildings. 

The first operation consists in the stamping out of the units 
employed to build up the flower structure, either as single 
petals or rings of petals, leaves, etc., the plant consisting of 
simple hand-presses and type-metal moulds, which while also 
of simple structure are, nevertheless, complicated and delicate 
in surface design. It is obvious that the secret of high-quality 
fidelity production lies in artistic perception and close study 
of the structure of these moulds. This can readily be per- 
ceived by considering the examples shown of the petals of an 
iris, a wavy-edged lily or the delicately re-entrant curves of 
the rose. 

The stamping (both cutting and moulding of the pre- 
heated acetate sheet are carried out in one operation) is 
followed by the preliminary assembly of buds or flowers. This 
is carried out by adhesion of a number of single petals or 
rings of petals into successive layers with plastic solution or 
cement, or their building up on tiny yet intricate jigs until the 
whole flower is formed. Then follows the bringing together 
of buds or flowers, stamens and leaves on to wire stems, elec- 
trical spot-welding taking place where necessary. 

When the structure of a bunch is complete, the colouring 
is imposed with lacquers by means of an “ Aerostyle ” spray- 
pistol which, in the hands of an experienced worker, becomes 



































JANUARY, 1950 PLASTICS 





2 precision art tool. As would be expected, there is much 
hand-work in the factory, all of which is carried out with 
extreme skill and deftness. 

One interesting point brought out by Mr. Miller during 
our visit is that whilst there is no great difficulty in making 
exact replicas of flower colourings, it does not follow that 
perfect copies are necessary or even desirable. Most of the 
flower groupings, especially the larger ones, are used as wall 
decorations or as embellishments in existing schemes in 
theatres and showrooms. The main point, therefore, is that 
the whole conception must be treated as one, and that the 
artificial flowers should logically and artistically conform 
with the general idea. 

The various stages in making these artificial flowers will 
be seen in the sequence of illustrations (Figs. 1-7) on this 


page. 


































Fig. 1 cy tg PEL gg moulds 

are used for faithfully reproducin 

Fig. 2 (right).—Punching and simultaneously the forms of petals and Salem, . 

moulding the preheated acetate sheet in one 
operation. 
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Fig. 3 (above).—The preliminary operation of 
assembling petals to make the flower heads. 


Fig. 5 (above).—Lacquers are used 
for colouring and are applied by 
spray-pistol. 











Fig. 4 (above).—When 
flowers and leaves are 
assembled on wire 
stems, electrical spot 
welding is applied 
where necessary. 










Figs. 6 and 7 (left and 
right).— The final 
arranging of groups of 
flowers for decorative 
purposes. 














Handbook of Plastics. By H. R. Simonds, 
A. J. Weith and M. H. Bigelow. 
Second edition: pp. 1,511. New York: 
D. Van Nostrand Co. Inc. London: 
Macmillan and Co., Ltd. £7. 
However much one dislikes to employ 

Hollywoodian panegyrics, this is un- 
doubtedly a monumental work, ranging 
over every aspect of the technical and 
economic fields of the plastic industry 
and reflecting the enormous care taken 
by authors in organizing and indexing 
so much relevant detail. If there is on 
book to impress industrialists, financiers 
and even politicians of the basic sound- 
ness of this new chemical and engineer- 
ing industry of ours—this is it. It should 
certainly be “at: hand” in almost any 
organization, in any industry, for its 
value is both technical, economic and 
commercial. 

Chapter 1 is typical of the intensive 
treatment. Definitions, history and 
statistics are given, as also are details of 
the great American manufacturers, with 
names of officials, types of manufactures, 
yearly production and sales, trade names 
employed, etc. 

In a short review it is impossible to 
give more than the general coverage of 
the book, which includes: Properties of 
plastics, commercial materials, primary 
ingredients, characteristics of the various 
plastics, textile fibres, rubbers and 
elastomers, natural resins, films and 
sheetings; laminates, coatings and adhe- 
sives. These are followed by chapters on 
manufacturing processes (of the resins), 
plant and equipment, processing and 
fabricating, finishing, moulds, chemistry 
of plastics, analytical methods, applica- 
tions in industry, designing moulded 
parts, operating practice, choice of 
plastics, cost accounting, patents, and 
world plastics. 

There is little to criticize adversely in 
the handbook so full of valuable informa- 
tion is it. We should have preferred to 
see Chapter 4 (Primary Ingredients) made 
Chapter 2; Chapter 5 (Characteristics of 
the Various Plastics) made Chapter 3; but 
this is a matter of opinion. 

Another matter of opinion arises with 
the inclusion of the Chapter 18—The 
Chemistry of Plastics. Our own predilec- 
tion is for a handbook which contains 
facts and facts only. The chemist in the 
plastics industry does not look for the 
theory of polymer formation in a hind- 
book, and the chemistry of plastics can- 
not adequately be compressed into 48 
pages, as it is here. The industrialist, the 
engineer, the general technologist and the 
commercial man cannot, and has no need 
to understand this section. If it is con- 
sidered necessary, we might then ask— 
where is the chapter on “ The Physics of 
Plastics"? For it is just possible that a 
knowledge of physics is more important 
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than chemistry in understanding the 
behaviour of plastics. 

Finally there is the matter of polythene. 
There is a lonely and not generally com- 
prehended reference on page 8 to 
“ Alkathene,” which is a trade name, and 
no statement to the fact that polythene 
was discovered and manufactured first in 
England and later manufactured else- 
where. What is also curious is that on 
page 1311, which gives a list of the prin- 
cipal plastics made in England, no 
mention at all is made of polythene. 


High Polymeric Chemistry. By W. S. 
Penn, B.Sc. pp. 487. London: Chap- 
man and Hall, Ltd. 35s. 

The large molecules, natural and 
synthetic, that are now at the disvosal of 
the scientists, technologists of the world 
present a fascinating story truly infinite 
in its variety and of tremendous import- 
ance to the social and economic world, so 
closely are they knit with the plastics 
industry and those allied to it, of textiles 
and rubber. 

Mr. Penn, who has often contributed 
on certain facets of the subject to this 
journal, has written a book that covers 
the whole of the vast field in a clear aud 
logical manner. 

Beginning with definitions and classi- 
fications, the author stresses in Chapter 1 
the importance of molecular weight 
measurements and of molecular weight 
distribution, since the mechanical proper- 
ties especially are so affected by the 
distribution. Chapter 2 deals with the 
mechanism of polyreactions and includes 
sections on chain initiation, chain propa- 
gation and chain termination, and also 
branching and _ cross - linking and 
degradation. The chapter that follows is 
devoted to the methods of determining 
molecular weight by osmotic pressure 
determinations, by the use of the ultra- 
centrifuge and by viscometry; to the 
determination of unreacted monomer, of 
refractive indices, and finally to the 
employment of X-ray methods and the 
electron microscope for examining the 
structure of polymers. 

The following five chapters deal 
specifically with the groups: substituted 
polyethylenes, vinyl polymers, and poly- 
dienes, the story of each being followed 
on the bases laid down in the first three 
chapters. Thus we note each type is 
described as to the arrangements of units 
in the molecule, mechanism of poly- 
merization, molecular weights and their 
distribution. Finally, each is examined 
as to its properties from the chemical and 
technical points of view. 

Chapters 10 to 14 inclusive are confined 
to the condensation resins, which include 
the polyesters and super-polyesters, e.g., 
the “low pressure” resins, nylon, poly- 
urethanes, Terylene and alkyds, and to 
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the resins from natural products, to 
protein high polymers, thermosetting 
resins (e.g., phenolic, urea, melamine, 
silicones, etc.) Chapter 15 gives excellent 
information on the method of producing 
monomers. The book concludes with an 
encouraging chapter entitled “ Looking 
into the Future” and an appendix on 
low-temperature polymerization. 

This, we believe to be the first time the 
vast array of polymers has been compre- 
hensively treated from the chemical point 
of view, so that the whole field of plastics 
is seen as a branch of human endeavour 
with scientific and economic possibilities 
as great as any other. 


Elementary Plastics. By J. Maitland- 
Edwards. pp. 192. London: Charles 
Griffin and Co., Ltd. 12s. 6d. 

Experimental Plastics for Students. By 
C. A. Redfarn and A. Allcott. pp. 90. 
London: Iliffe and Sons, Ltd. 10s. 6d. 
The plastics industry, befitting its 

Stature, now possesses a strong and 
widely spread educational branch from 
which to draw its future technologists 
and an equally good literature. Two of 
the latest booklets to appear for the use 
of the student are the above. 

Mr. Maitland-Edwards’s contribution 
is the result of his need during the time 
he was in charge of the courses in 
Plastics Technology at the Northern 
Polytechnic and elsewhere, for a suitable 
book dealing with the more elementary 
aspects of this subiect. His is quite com- 
prehensive, simply and clearly written. 
profusely illustrated and covers all the 
well-known plastics, their production, 
properties and _ fabrication. Finally, 
there is an excellent guide to the various 
teaching institutions in the country which 
organize systematic courses in plastics 
and related subjects and lists of books, 
monographs, etc., which are available for 
further reading. 

Dr. Redfarn and Mr. Allcott, who are 
both well-known lecturers at the Borough 
Polytechnic, have written a most excel- 
lent practical booklet for students. It is 
entirely composed of 35. experiments. 
each carefully and exactly detailed as to 
materials, equipment and _ procedure 
employed. All are of fundamental 
importance in the technique of plastics 
production and plastics fabrication, 
covering as it does such work as 
preliminary study of condensation 
reactions, “ Novolak” phenol-formalde- 
hyde resin, degree of flow of phenol- 
formaldehyde moulding powder by the 
flow disc method, compression moulding, 
production of urea moulding powder, 
degree of cure, casting of cellulose 
acetate film, production of cellulose acet- 
ate moulding powder, moulding of 
thermoplastic materials (injection and 
compression). 
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LETTERS TO THE EDITOR 


Correspondents are reminded that a stamped and addressed envelope should be enclosed in all cases where a personal answer is desired. 
It is understood that any letter received may be published at the discretion of the Editor. 


Transfer Marking 

Sir,—Whilst we appreciate the 
description of an American marking 
machine in the December issue of your 
esteemed paper, we trust you will be kind 
enough to grant some space for its 
British counterpart, i.e., the “ Giftmark.” 
This small machine gives an amazing 
performance on thermosetting plastics of 
all types, including p.v.c. sheet. The 


imprints, which vary from surface flat 
to deep engraved and from very small 
lettering of fountain pens up to 1{-in. 
high figures of price tabs, or uo to 2$-in. 
long ornaments, are very clear, obtained 
in seconds, and at negligible cost. 





A machine recently installed marked 
6,000 watch straps per shift the day after 
installation, i.e., without any training of 
the operator. A plastic factory dotting 
dice and dominoes with the “ Giftmark ” 
turns out 6 dominoes in 6 seconds on 
one machine and 6 complete dice in 30 
seconds. 

The “Giftmark” deals efficiently with 
cardboard, wood, paper, textiles and 
fibre. The feed of the colour film is fully 
automatic and adjustable independent of 
the stroke. The machine is supplied for 
voltage between 50 and 250 volts. 

PRINTAC, LTD. 

131, Cowbridge Road, Cardiff. 


Hydrazine 

Sir——A member of this group has just 
completed the erection of a new plant for 
the manufacture of hydrazine hydrate 
and, in consequence, we can now make 
60 per cent. hydrazine hydrate available 
in the United Kingdom at 8s. 6d. per Ib., 
in ton lots. 

Hydrazine may be used in the manu- 
facture of various organic chemicals and 
dyestuffs, in the preparation of a blowing 
agent for the plastics and rubber indus- 
tries, and for the production of fibre- 


forming polymers. It is employed as a 
reducing agent for the deposition of 
metals from solutions of their salts, for 
the refining of rare metals, for the spray 
production of silver mirrors and the coat- 
ing of pvlastics with metallic nickel and 
cobalt. 
BRITISH CHEMICALS AND 
BIOLOGICALS, LTD. 
Loughborough. 


“ Drip-cut ” Sauce or Mayonnaise Jug 

Sir,—We are interested in the export 
to Australia of an item in kitchen utility 
ware made from plastics and glass. We 
term it, in Australia, a “ drip-cut ” sauce 
or mayonnaise jug. 

The bowl of the jug is made of glass 
and is approximately half-a-pint capacity; 
the top, which screws on, is fabricated 
from plastic material. To the top of the 
jug is attached a handle, and at the head 
of the handle is a device which when 
pressed back withdraws a spring-loaded 
steel cutting slide, revealing an aperture, 
through which the contents of the jug 
may be poured. When released this slide 
snaps back and cuts off any tendency on 
the part of the jug to drip. 

We are most anxious to survey the 
British market in connection with this 
item, and would appreciate any assistance 
in contacting any likely sources of supply. 

JOHN MARTIN AND Co., LTD. 

Canberra House, 

315, Regent Street, W.1. 


{Epiror’s Note: We 
presume our corre- 
spondent has in mind 
an article of the type 
illustrated, to which 
we have already made 
reference in 
“ Plastics,” Septem- 
ber, 1949, page 50.] 


Containers for Local Anesthetics 
Sir,—We are interested in plastic con- 
tainers to hold glass tubes containing local 
anesthetics, the entire container to be 
hermetically sealed. We believe this pro- 
cedure is used both by Canadian and 
American firms, and we are anxious to 
get in touch with likely manufacturers 
of such containers in this country. 
Wanps, LtTp. 
Wandol House, 
Wellington Street, Leicester. 


P.V.C. Wallets 
Sir—We have been reading your 
article, “ There’s Nothing Like Leather,” 
in the July issue of “ Plastics * (page 347), 
and we note that you make reference to 
wallets in imitation “crocodile” and 


“morocco,” but you do not mention the 
manufacturers name. We would be 
pleased if you could advise us on this, as 
we require p.v.c. wallets for our overseas 
agents. 
REYNOLDS PLASTIC PRODUCTS. 
Megs Lane, Buckley, Flintshire. 


P.V.C. Buckles 
Sir—We have a great demand for 
buckles in p.v.c. sheeting, welded such as 


eere 2 
7 *, 


sample included, or even machine 
stitched. You would oblige us by inform- 
ing us of the makers of such items. 
Coveta, S.P.R.L. 
Boulevard Adolphe Max, 144, 
Brussels. 


New Plasticizers 


Sir—In your August issue, the article 
on “Search for New  Plasticizers ~ 
mentioned the new type based on fatty 
phthalic acid esters. We shall be pleased 
if you would let us have more details 
regarding this type and the name of the 
firm which is producing it in this country. 

Cr, Eee 


{[Epitor’s Nore: Chemically the term 
“ fatty” alcohol refers to any made from 
a fatty acid, acetic or stearic or other 
saturated straight chain acid. The present 
nomenclature, we understand, _ refers 
especially to those alcohols made from 
fats, e.g., whale oil. The fatty phthalic 
esters therefore refer to those such as 
di-cetyl phthalate. The reader should 
apply to A. Boake, Roberts and Co., Ltd.. 
London, E.15; British Industrial Solvents, 
Ltd., 21, St. James’s Square, London, 
S.W.1; and Howards and Sons, Ltd., Ilford. 
Essex.] 


Egg Timer 
Sir,—I am considering manufacturing 
a novelty egg-timer. I am having diffi- 
culty in obtaining the glass timer itself. If 
you could put me‘in touch with a possible 
supplier I would be extremely grateful. 
THOMAS CASSIDY. 
28 Shetland Road, 
Blackpool, S.S. 

[Epitor’s Notre: We suggest the “ glass” 
timer be of extruded acrylic or acetate. 
The following can probably supply: 
Evolite, Ltd., 325-327, Latimer Road, 
Kensington, W.10; British Celanese, Ltd.: 
BX. Plastics, Ltd.; De La Rue Extrusions, 
Ltd.] 
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Easier Injection Moulding 
with Inserts 


Ts solution of several problems in 
the moulding of plastic products with 
inserts is suggested in the announcement, 
by Moslo Machinery Co., of Prospect 
Avenue, Cleveland 15, Ohio, U.S.A., of 
a new type of automatic injection 
machine. This unusual type employs a 
self-positioning lower mould section, one 
half of which can be cleared and reloaded 
while the other is engaged in the mould- 
ing cycle. 

A single operator handles the loading, 
cycling and unloading on insert work 
that formerly required extra labour. 
This is the first time that continuous 
action production has been applied to 
this type of moulding. The first notably 
successful application of the machine is 
in the electrical industry, because of its 
ready adaptability as a standard unit to 
the production of such items as moulded 
cord plugs, switch bases and outlets. 

The new Moslo machine, called 
* Duplimatic,” is made with a hydraulic- 
ally operated rapid-traverse bed. The 
lower mould section, twice the size of the 
upper, has a complete duplicate set of 
cavities, and is mounted on the automatic 
positioning bed. 

In starting, one half of the lower mould 
section is exposed to ready access by the 
operator. The injection and clamping 
head has a compact vertical cross-section 
which allows generous clearance at each 
side. This makes it possible to load 
quickly and carefully the insert parts in 
the idle set of cavities. Inserts can be 
locked securely, for accurate alignment, 
and to prevent dislocation that might 
damage the mould. 

As soon as all inserts are placed and 
locked, the operator presses two control 
buttons, which shift the mould and set 
the automatic cycle in action. The 
mould can never be closed unless both 
hands are in the safety position. 
Hydraulic action moves the lower section 
into position, the loaded cavities being 
accurately aligned with the upper section. 
The mould is closed; an injection charge, 
carefully metered, is shot and timed. 
The timing, pressure and quantity of 
plastic in the charge are all accurately 
adjustable through easily accessible 
controls. 

The operator continues in action while 
the machine completes the cycle. Time 
once wasted waiting for injection and 
curing to be completed, or in loading 
separately handled fixtures, is devoted to 
direct loading of cavities in the exposed 
mould. One operator can: handle this, 
from the control position. 


Injection and curing is completed by 
the time all inserts are in position, and 
the next cycle is started instantly. The 
operator puts both hands on the safety 
controls while swinging toward the 
opposite side to clear and reload the 
duplicate cavities. 

Nylon and vinyl compounds are 
included in the complete variety of 
thermoplastics handled by the “ Dupli- 
matic” method. Additional features 
announced by the manufacturer include 
a torpedoeless stainless-steel injection 
cylinder with even heating and toggle- 
and-wedge mechanical clamping. 
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The new Moslo 
“* Duplimatic’”’ in- 
jection moulder. 


(Left) The mould 
carries a duplicate set 
of cavities and is 
mounted on a hy- 
draulically operated 
rapid-traverse bed. 
Inserts are loaded 
directly into one set 
of cavities, while the 
other set is in 
charging and curing 
position, 








Bakelite Laminated and the Printed Circuit 


HE Elargol process, which represents a 


revolutionary technique 
engineering, is now emerging from the 
development stage and has important com- 
mercial prospects. The essence of the pro- 
cess is the replacement of pre-manufactured 
components, connected and fixed in a chassis 
by means of wires, screws and rivets, by a 
printed circuit capable of being applied by 
mass production methods to a_lastics 
material. Good electrical properties, ease of 
machining, dimensional stability and struc- 
tural strength are essential qualities of the 
plastics used. 

Ward Blenkinsop and Co., Ltd., who 
have developed the Elargol process, have 
found that a paper-based Bakelite laminated 
sheet of high-grade electrical quality, 
E.5089/1, meets all these requirements. 

In the Elargol circuit the printed wiring is 
part of the receiver chassis. It consists of a 
line of pure metallic silver printed on 
plastics by a photo-offset method. Crossing 
of wires is easily achieved by drilling 
through the plastics chassis and silvering the 
inside of the drilled hole. Another interesting 
feature of the new process is that compo- 
nents may be sited much closer to each other 


in electronic , 


than is normal in orthodox wiring layouts. 
Neither of these advantages could be secured 
unless the plastics material were dimension- 
ally stable and a reliable insulant. The 
Bakelite laminated employed *(E.5089/1) has 
an average insulation resistance of over 
500,000 megohms after 24 hours immersion 
in water when tested by the methods laid 
down in B.S. 1137 (1943). 

Good adhesion is obtained by soldering 
the joint directly to the print on the Bakelite 
laminated. An average joint, in fact, easily 
resists a pull up to 50 lb. The heat generated 
during the soldering process has no detri- 
mental effect. 

The printed circuit technique is not con- 
fined to wiring layouts. For instance, a loop 
aerial may be placed as a frame round 
the circuitry. Aspect-ratio printed _resist- 
ances and inductance coils of certain 
values may be printed as part of the wiring. 
The printing of coils, which involves the 
spiral lines of silver being in very close 
proximity, is made possible by the excellent 
surface resistivity of the plastics. 

The Elargol process would eliminate many 
operations in the mass production of receiver 
chassis, deaf aids and electronic equipment. 
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Polystyrene 

patterns. — For 
producing intricate 
parts from metals 
which cannot be 
machined by _ con- 
ventional methods, 
the “ Electronicast ” 
method is an adap- 
tation of the lost-wax process with the 
difference that wax is replaced by poly- 
styrene. (“ Automotive Industies,” 1949/ 
Oct. 1/44.) 


Honeycomb-sandwich structures. — In 
the conclusion to their article, H. C. Engel 
and T. P. Pajak deal with the environ- 
mental conditions which affect the 
physical properties of metal- and fabric- 
core honeycomb-sandwich panels used in 
aircraft. Some notes are given on the 
repair of sandwich panels. (“ Product 
Engineering,” 1949/Oct./131.) 


Stresses in test bars of transparent 
plastics.—Internal stresses and the effects 
of heat treatment on transparent plastics 
can be studied under polarized light. 
Therefore sudden cross-sectional changes 
should be avoided in test bars. This is 
shown in coloured plates. (‘‘ Schweizer 
Archiv fiir angew. Wissenschaft und 
Technik,” 1949/Sept./286.) 


Hard-metal tools for machining wood 
and plastics—A comprehensive catalogue 
of general and universal hard-metal 
tools, also dealing with their grinding and 
lapping, has been issued by H. W. G. 
Hochleistungs Werkzeuggesellschaft, 
m.b.h., Breman-Mahndorf, Germany. 


Forming aluminium with densified 
wood.—Low cost, flexible dies from 
densified wood are used by Twin-Coach 
Co. for deep drawing and bending alu- 
minium; they give more even distribution 
of metal and better surface finish. 
(“ Machinery ” (N.Y.), 1949/Sept./178.) 


Densified wood patterns showed in 
three years’ experience in making 500 
foundry patterns a saving in costs up to 
50 per cent. The densified wood of Sag-U- 
Mat Co. is made of highly compressed 
resin-impregnated veneers. Harder than 
solid wood, they can readily be drilled, 
tapped and turned with speeds up to 
3,000 ft./min. ( Foundry,” 1949/Aug./ 
152.) 

Frictional properties—K. V. Shooter 
ind P. H. Thomas investigated the fric- 
ional properties of four plastics: 


Teflon,” polyethylene, polystyrene and 


* Perspex ” over a range of temperatures. 
‘ Teflon,” showed exceptional frictional 
wroperties; “Teflon” on “Teflon” is 
-omparable with ice on ice, “ Teflon” on 
teel is similar to steel on graphite. 
“ Research,” 1949/Nov./553.) 
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World’s Industry Employs Plastics 





CHEMICAL. 


Canopy for 
laboratory bench.— 
Vinylite sheeting is 
stretched taut over 
the top of a wooden 
frame. Portholes 
are supported by 
t-in. thick Lucite 
strips. The canopy 
is used during stages of the photo- 
synthetic production of C'—containing 
sugars at the millicurie activity level. 
(* Techniques in the use of C'*,” Brook- 
haven National Lab., Upton, N.Y. 
Feb. 25, 1949.) 

P.V.C. chemical equipment.—Pump- 
housings and other parts of p.v.c. are 
made of “ Nutradur,” a British equivalent 
to the German “ Vinidur.” The unplastic- 
ized resin has a very high shock resist- 
ance. (“Chemical Age,” 1949/Oct. 22/ 
564.) 

Trifluorochloroethylene polymer, now 
produced commercially in the U.S.A., 
appears to offer important advantages 
over polytetrafluorethylene as a material 
for fabricating parts of chemical plants. 
(“ Chemical Age,” 1949/Oct. 29/597.) 














ELECTRICAL 


Low - pressure 
moulding _resins.— 
According to A. 
Imhof, these resins 
have great resist- 
ance against creep- 
ing currents, high 
electrical strength 
and good _ techno- 
logical properties. New methods have 
been developed to use the resins in elec- 
trical engineering. (“Schweizer Archiv 
fiir angew. Wissenschaft und Technik,” 
1949 / Sept. /286.) 

Large phenolic moulding.—One of the 
largest mouldings yet made is a one-piece, 
phenolic plastic, television console cabinet 
made on a 30-ft. high compression- 
moulding press with a 4 million-lb. 
pressure. (“ Mechanical Engineering,” 
1949/Sept./753.) 

Nylon coating of wire.—C. A. Litzler 
discusses methods and equipment for nylon 
dielectric coatings in the manufacture of 
electric conductors. The advantages of 
the solution method are specially import- 
ant for small wire gauges over 18 gauge. 
(“ Wire and Wire Products,” 1949/Oct./ 
924.) 

High-frequency welding.—W. Hilles- 
heimer describes the “ Presto” welding 
device, built similar to a sewing machine, 
and having exchangeable shaped elec- 
trodes. (“ Kunststoffe,” 1949/Apr./90.) 








Standards for electrical testing of 
plastics are reviewed by W. Krassowsky. 
The German Standard DIN 57303 is com- 
pared with six British, two French, two 
Swiss and five ASTM - standards. 
(“ Kunststoffe,” 1949/Oct./251.) 

H.F. valve generators.—The require- 
ments of the plastics industry for valve 
generators are discussed; in particular the 
importance of short heating periods are 
stressed. (“ Kunststoffe,” 1949/Apr./89.) 








Coating Kraft 
paper. — Multiwall 
paper bags have 
been improved by 
coating with plas- 
tics, usually poly- 
ethylene. They 
proved to be effici- 
ent for hygroscopic 
materials such as meat trimmings, 
calcium chloride, etc. (“* Paper Industry 
and Paper World,” 1949/July/451.) 

Plasticizer rubber compound combines 
outstanding characteristics of rubber and 
plastics. The material, made by Stalwart 
Rubber Co., Northfield Road, Bed- 
ford, Ohio, U.S.A., is useful for tool 
handles, foot treadles, mallet heads, toys, 
etc. Durometer hardness is 95 and tensile 
strength 1,854 lb./sq. in. (“ Materials and 
Methods,” 1949/Oct./104.) 

High-strength phenolic laminate (Syn- 
thane Corp., Oaks, Pa., U.S.A.).— 
Unwoven filler of cotton fibres matted at 
random within laminate gives material of 
uniform strength in all directions. 
(“ Machine Design,” 1949/Oct./135.) 

Silicone coatings on bakery pans 
reduce labour and material used in 
greasing. Coatings last for 100 to 200 
bakings per application. Glass-like coated 
surfaces should not be chipped. (“ Food 
Industries,” 1949/Sept./73.) 

Plastic “lung.”—With new equipment 
of the Swedish epidemics hospital, it is 
hoped that sufferers from _ infantile 
paralysis may be treated in ordinary 
hospital beds. (“Chemical Age,” 1949/ 
Sept. 3/332.) 

Viscosity of polyvinyl chloride solu- 
tions—I. W. Clarke and coll. have 
investigated the dissolution of polyvinyl 
chloride in cyclohexanone and methyl- 
ethyketone. (‘“ Nature,” 1949/Sept. 10/ 
450.) 

Artificial leather—K. Werner gives a 
general survey on technical and scientific 
problems in the production of artificial 
leather. (“ Kunststoffe,” 1949/June/141.) 

Handling and fabrication of acrylic 
sheet.—General article dealing with stor- 
age and machining of “ Perspex” as well 
as cleaning and cementing. (“ Machinery 
Lloyd,” 1949/Oct. 15/60.) 

























































































































































































































































































































































































PLAS IICS 


IN THE SERVICE OF MAN 


A pictorial review of high-quality units moulded 
or otherwise fabricated in Great Britain . 


6. Building Trades 








(Above) Mural in ‘ Formica,” with original painting 
by W. M. Dixon, A.R.C.A., of the De La Rue Design 
Section, pressed into the laminate. 





(Left) Waiting room at Dorland Advertising, Ltd., 

panelled with wood veneer on a base of “ Delaron” 

constructional board made by Thomas De La Rue and 
Co., Ltd., Plastics Division. 





(Right) Part of a partition and door, 

constructed in ‘Holoplast,” cut 

away to show the girder principle of 
this material. 


(Below) Interview cubicles at Hythe 
House Employment Exchange, 
Hammersmith, constructed in 
‘**Holoplast.”” (Courtesy, Holoplast, 
Ltd., and Firmin and Collins.) 


(Above) Injection moulded 
polystyrene tiles of colourful 
appearance, made by Stone 
and Simmons, are used for 
the wall surface of this 
bathroom, one of the 
exhibits at the 1948 B.I.F. 








(Right) De La Rue floor 
tiles in p.v.c., possessing the 
quality of gay oe | from 
surface dents. (De La Rue 
Floors and Furnishings Ltd.) 
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(Above) Roofing of cor- 
rugated “Perspex” is 
installed at the Man- 
chester Art School. 
(Courtesy, I.C.I. Plastics 


Division.) 








(Left) Curved corrugated “ Perspex” 
is used on the ridge of the roof of a 
school at Harrow, Middlesex. 


(Right) This attractive 
shower cubicle in a 
bathroom designed by 
Richard Levin, M.S.1.A., 
makes use of ‘“ Ware- 
rite” laminated plastics 
% constructional 
material ; the _ wall 
panels embody rich 
wood veneers. 





(Right) This door 
has a ‘ Dufaylite”’ 
honeycomb core. 








(Left) Original watercolours by 
Eleanor Esmonde White, are 
incorporated in the ‘ Ware- 
rite’’ laminated plastics 
(Warerite, Ltd.) employed for 
this reconstructed Moo-Cow 


Milk Bar in London. 
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(Above) The panelling in 
this room is carried out 
in veneered ‘* Weyroc,” 
a resin-bonded product of 
Jicwood, Ltd. 


(Left) “* Weyroc”’ is also 

used for this concrete 

shuttering, which can be 
used many times. 


(Above) The walls of this room 
in a modern prefabricated house 
are constructed of ‘‘ Plimberite,” 
a resin-bonded product of 
British Plimber, Ltd. 


(Below) “ Dufaylite’” honeycomb 
core, a product of Dufay- 
Chromex, Ltd., is made from 
selected kraft paper treated 
with synthetic resin, and offers 
numerous applications as a 
constructional material. 
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(Right) Sinks, with"drain- 

ing boards, in ‘* Perspex,” 

are produced by Thermo- 
Plastics, Ltd. 


(Left) These floor tiles by 
Piastics, Ltd., are made of 


(Right) Wall plugs 
by Hewit Wall PI 


(Above) Lavatory seats are now made 
to have tremendo 


by many firms in the plastics industry 

to conform with the requirements of 

British Standard 1254 (1945). (Photo: 
Courtesy E. K. Cole, Ltd.) 


(Left) “ Plastikraft ”’ door 
and furniture handles are 
made from coloured 
acrylic sheet by Fabricated 
Plastics (Oxford), Ltd. 





(Above) The’ ‘Onazote’’ spherical 

cistern float, by Expanded Rubber Co., 

Ltd., is non-corroding and usefully 
replaces floats made of metal. 


(Above) Moulded parts of the “ Vent-Axia”’ air extractor, here 
seen fitted in a London office, are produced by British Moulded 
Plastics, Ltd. 


(Left) Variety in door furniture is a 
special production line in phenolic 
mouldings by Evered and Co., Ltd. 


(Right) Wash-basins of ‘ Perspex ” 

are made by Troman Brothers, 

using material supplied by 1.C.I. 
Plastics Division. 





(Left) Thermovent convection 

heater, by E. K. Cole, Ltd., 

combines the use of anodized 

aluminium grilles with phenolic 
panels. 


(Below) Sink trap of “ Welvic” 
p.v.c., by I.C.1. Plastics Division. 


(Above) ‘ Alkathene”’ pipe for cold-water plumbing, as 
manufactured by 1.C.I. Plastics Division, with screwed 
metal and flanged ‘“‘ Alkathene ”’ joints. 


P.V-Ces 
lai ied 


pov er. 





(Left) Door furniture and 
other fittings in great variety 
are produced by Roanoid, 
Ltd., using ‘ Mouldrite” 
urea moulding powders 
supplied by I.C.I. Plastics 
Division. 


(Above) “ Tygan,” a woven product of Fothergill 

and Harvey, Ltd., based on ‘ Bexan”’ fibre (BX 

Plastics, Ltd.), is usefully employed as a fly screen 
for the windows of larders. 


‘Below) Extruded sections in rigid p.v.c., by 
De La Rue Extrusions, Ltd. 


(Above) Extruded p.v.c. is 

used for this covering strip 

developed by Melwood 

Thermoplastics, Ltd., to 

conceal joins in wallboards, 
panels, etc. 


(Right) Plastic cistern and 

lavatory seat by Shires and 

Co. (London) Ltd. The 

cistern has valuable frost and 

corrosion-resisting proper- 
ties. 
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Pyrolysis of Polymers 


GREAT deal has been written on the subject of 

polymerization, and much is known regarding this process 
for converting monomers into polymers. The opposite 
process of converting polymers into monomers, i.e., depoly- 
merization, is not so well known, and this article considers 
present-day knowledge on the subject. 

There are many methods of degrading polymers in this way, 
including pyrolysis, hydrolysis, the action of bacteria, 
mechanical action, and the like. The present article mainly 
considers the question of pyrolysis, since it 1s most important 
with the true synthetic poylmers (i.e., not cellulose). The 
article is also mainly concerned with thermoplastics, although, 
as an exception to this, the question of cross-linked 
polystyrene is mentioned. 

Obviously, depolymerization is not as important as 
polymerization. Theoretically, however, it is of great interest, 
and practically there are certain reasons for depolymerizing. 
For instance, the method is an important analytical tool, and 
it has been used to provide fuel (from rubber) and lubricating 
oils (from polyisobutylene). The method is of great interest, 
however, and the article considers natural rubber, synthetic 
rubbers, polystyrene, cross-linked polystyrene, polyisobuty- 
lene, polyethylene, Perspex and p.v.c. 


Natural Rubber 


Probably one of the first polymers ever to be depolymerized 
was natural rubber in 1862!. This early work showed that 
one of the main products of pyrolysis was isoprene, 
CH,=C-—CH=CH., and further work has confirmed this. 

CH, 
Staudinger and Klever,? and Midgley and Henne,’ carried out 
much work and obtained numerous fractions by pyrolysis, 
including isoprene, dipentene and higher molecular weight 
products. This work, together with other methods, showed 
that the chemical constitution of rubber is:— 


eo wae 
n 


CHs 


For many years the best yield which could be obtained by 
the pyrolysis of rubber was 16.7 per cent. By treating the 
dipentene obtained in such reactions this yield could be 
increased to 23 per cent. This was obviously still unsatisfac- 
tory from the point of view of manufacturing isoprene from 
scrap rubber, and so a recent investigation has been carried 
out® to find ways and means of increasing the percentage 
yield. This has been increased to over 50 per cent. 

The investigators’ employed two general methods, one 
discontinuous and the other continuous. In the first the 
rubber was merely heated to evaporate it and the vapours 
were then swept through a heated cracking zone. The various 
fractions were collected by condensation at —80 degrees C. 
Some of the results obtained are given in Table 1. It will be 
seen that these are much better than those obtained by early 
investigators. The increase of temperature by itself or the 
reduction of pressure by itself seems to have very little effect, 
but when these are carried out simultaneously a big increase 
in yield is obtained. 

After this work, the continuous cracking of rubber was 
tried. In this case, either a rubber solution, latex or solid 
rubber, was continually dropped into the cracking zone and 
the products were continually removed by a stream of gas. 
The same results were obtained whether or not an iron or 
quartz reaction vessel was employed. Table 2 contains 
details of some of the results which were obtained 

From this table it will be seen that values up to 59 per cent. 
were obtained, and these were not exceeded. At the optimum 
conditions the continuous method is best, particularly where 
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the rubber is extruded and made liquid. Incidentally, it may 
be mentioned that rubber contains certain non-rubber 
materials, and the percentage of isoprene on rubber hydro- 
carbon is as much as 62 per cent. A study of Table 2 will 
show the effect of trying different conditions of rubber and 
the yield can be varied a great deal. 

Finally, before passing from rubber, it is interesting to 
consider the various products which are obtained at the 
optimum cracking conditions of 725 degrees C. and 8 mm. 
mercury. 


Table 1.—Discontinuous Cracking of Rubber 





Total 
Pressure yield of 
dist. 


Temp. of 


lsoprene 
cracking 


Catalyst in cracking tube yield 





degrees C. mm. hg. per cent. | per cent. 


Glass Apparatu 
N 


jone are os a $e 610 90 
None 7 my re a 630 83 
Quartz Apparatus 
None ss el <i at 660 83 
Fragments of quartz... ave 660 94 
Fragments of quartz <4 wa 630 91 
Fragments of quartz a SP 710 
Fragments of quartz is ie 
Fragments of quartz ‘4 oy 900 
Copper metal .. om ce 740 
Copper on pumice ra ay 765 
Cr2Os3 on pumice es ea 740 








Table 2.—Continuous Cracking- of Rubber 





Catalyst in 
contact tube 


Condition of 


Temp. of 
rubber used 


> lsoprene 
cracking 


Pressure yield 





degrees C. | mm. hg. | per cent. 
Quartz... Se 25 per cent. solution in 
toluene i. ie 750 20-40 13 
33 per cent. solution in 
toluene aa os 750 20-40 
25 per cent. solution in 
Mesitylene .. ee 750 13 
25 per cent. solution in 
Mesitylene .. Pe 750 9. 
33 per cent, latex =A 675 7 
33 per cent. latex ss 750 
60 per cent. latex ¥ 750 
Liquid rubber extruded 725 
Liquid rubber extruded 775 


Metallic copper .. 
Metallic copper .. 


Metallic copper . 

















Table 3.—Cracking Products of Rubber 





Product Per cent. by weight 





Hydrogen .. 

Methane oe as 

Acetylene .. ee *e 

Olefins b.p. 10 degrees C. 

Isoprene .. - se oF ‘re 
Hydrocarbons b.p. 10-60 degrees C. .. 
eo b.p. 60 degrees C. a 

s oe oe oe ee 





otuSwono 
WUMOOWNN 





Isoprene is by far the largest fraction, although other 
hydrocarbons are formed in fairly large quantities. There is 
dipentene and other lower polymers of isoprene, such as 
sesquidi and triterpenes. In this connection, the cracking of 
rubber takes place in two stages under the above conditions. 
At 300-400 degrees C. the solid rubber “ evaporates” and is 
cracked into lower polymers. At higher temperatures still, 
these again split up into lower fractions. 


Synthetic Rubbers 


The first section on natural rubber has been given in such 
great detail, since it is an important polymer and does illus- 
trate that long-chain molecules can be cracked in this way. 
It also indicates how yield can be varied with conditions. 
Similar experiments were carried out’ with some synthetic 
rubbers, and details are given in Table 4. 
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Table 4.—Cracking of Synthetic Rubbers 





Material Temp. Press. [Yield monomer 





per cent. 
Isoprene 58 
Isoprene 46 
Isoprene 59 
Dimethyl 

aetna 


degrees C.| mm. hg. 
Rubber (natural polyisoprene) oe 725 
Polyisoprene (synthetic) a ve BS 750 
Gutta-percha .. RX : 6d ‘“ 
Polydimethy! butadiene 


Neoprene G. (polychloroprene) 
GR-S (butadiene/styrene 75:25) .. 
Buna S (butadiene/styrene 75 : 25) 
Perbunan (butadiene acrylonitrile) 


Butadiene 12 
Butadiene 14 
Butadiene 6 














In general, this table indicates that synthetic rubbers can 
be depolymerized by pyrolysis. There is one outstanding 
exception, however, Neoprene G, which is a polychloroprene. 
This does not depolymerize at all, which must be attributed 
to the influence of the chlorine atoms. A similar effect is 
being obtained in the case of Perbunan, where the CN group 
of the acrylonitrile is probably stopping most of the polymer 
from depolymerizing. In the case of butadiene/styrene 
copolymers, more butadiene is obtained, but even this 
quantity is low compared with rubber. In the case of the 
other two synthetic polymers, however, the yield is quite high, 
particularly with polydimethyl butadiene. The synthetic 
isoprene appears to be less degraded than the natural, but the 
difference is not great. In general, straight polymers will 
depolymerize, but copolymers seem to give some trouble. 

It may also be mentioned that gutta-percha will depoly- 
merize, as is shown in the table. This is interesting because 
the material is the trans-isomer of polyisoprene, so that 
isomerism makes little difference to depolymerization. 

Another important point which may be mentioned is in 
connection with the depolymerization of the butadiene dimer. 
It is quite important in connection with the theory of 
degradation. It has already been mentioned that low 
polymers of isoprene can be split up, and the same applies to 
butadiene. 

The depolymerization of dimeric butadiene may be 
represented as follows:— 


CH, 


ee 


A CH — CH=CH, —> 


2 CH, = CH—CH =CH, 


4-Vinyl cyclohexene 1, 3-Butadiene 


It can be carried out at temperatures from 510 degrees C. 
to 704 degrees C. at atmospheric pressure either in the 
presence or the absence of steam.’ Although only about 
25 per cent. dimer is pyrolysed per pass (deliberately), the 
yield based on the dimer is 90-93 per cent. with contact times 
from about 0.2-1.0 seconds. A high proportion of dimer is 
retained in the recycle product. 


Polystyrene 


The classical work on the pyrolysis of high polymers 
employed in plastics has been carried out on polystyrene. 
The work was originally carried out to obtain an insight into 
the composition of the polymer,’ and the fragments obtained 
confirmed what is now the well-known structure of the 
polymer. 

Pyrolysis can be carried out at atmospheric pressures and 
low pressures, both at elevated temperatures. In the former 
case, at 400-500 degrees C. rapid decomposition occurs, with 
the formation mainly of monomer and a little polymer. At 
a pressure of 0.1 mm. and 290-320 degrees C., on the other 
hand, various products have been formed, including 
monomer, dimer, trimer, tetramer, 1, 3-diphenyl propane and 
1, 3, 5-triphenyl pentane. All of these products indicate that 
polystyrene is a long-chain, head-tail polymer. 

Some recent investigators’ have carried out some detailed 
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work on the high-vacuum pyrolytic fractionation of poly- 
styrene. It is best to employ a vacuum technique, since 
fractions of higher molecular weight can be collected without 
secondary pyrolysis. The investigators employed a molecular 
still-type apparatus and polystyrene with an average molecular 
weight, of 230,000. The samples were prepared by making 
an 0.5 per cent. solution in benzene and evaporating the 
solvent. Various temperatures, times and sizes of sample 
were tried out, but had little effect on the vield. 


Table 5.—Pyrolysis of Polystyrene 





Staudinger and Madorsky and 
Steinhofer Straus 


(a) (b) 


Experimenter 





Conditions 


Weight of sample, grams... 208 208 
760 
310-350 

6 


Pressure, mm. hg. So 
Temperature, degrees C. 
Time of reaction, hours 
Products of Reaction 
per cent. by weight 

Carbon monoxide : _ 
Styrene nis : 62.5 
Ethyl benzene .. ae —_ 
Toluene . vi ‘ — 
Dimer .. ot y en 19.32 
Trimer Re ‘ 3.85 
Tetramer ~ , “e 0 

Total (of last three) 7 23.17 


10." 

















Table 6.—Loss of Weight of . on Heating 





Temp. Time Temp. Time Temp. 





degrees degrees degrees 
, Cc. Cc. 





























Table 7.—Products from Pyrolysis of P.I.B., per cent. by Weight of 
Original 





Higher 
lsobutylene boiling 
fractions 


Conditions 





0.5 mm. pressure. 

Tricresy!l phosphate as solvent. 
Atm. press. no column. 

470 mm. column. 

Solvent 470 mm. column. 

470 mm. column reflux condenser. 


SENSSE 
owosaou 

















Evaporation commenced at 350 degrees C. and was com- 
pleted at 420 degrees C., which process took about 30 minutes. 
Table 5 contains details of pyrolytic experiments carried out 
by both Staudinger and Steinhofer and Madorsky and Straus. 

Except for sample (a), the results are much the same. The 
exception is due to the fact that atmospheric pressure was 
employed. It will be seen from (b), (c) and (d), however, that 
in spite of the greatly reduced pressures and sample weights 
of (c) and (d), more or less the same results are obtained. 

The recent experiments described above illustrate a very 
interesting theory. Frenkel’ claims that linear or chain-like 
polymers cannot exist in the gas phase. Instead of evaporat- 
ing, the long chain molecules are depolymerized into smaller 
fragments. This is well illustrated in the experiments 
described, since conditions were deliberately made as favour- 
able as possible for the evaporation of polymers. However, no 
fragment higher than a tetramer was obtained. 


Polyisobutylene 

This polymer may be readily pyrolysed to give low 
molecular weight products depending on the conditions. At 
150 degrees C. there is no loss in weight, but at 175 degrees C. 
onwards, there is an increasing loss. Some work’ has been 
carried out on the depolymerization of polyisobutylene, merely 
by heating in a container. Vistanex products (Stanco Distri- 
butors, Inc.) were employed and results are given here. 
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It will be seen that by the use of the appropriate conditions, 
principally the monomer isobutylene can be produced. This 
is best done by employing a column and controlling the heat 
input. If the latter is increased, more dimer is produced. If 
no column is used other higher boiling fractions are obtained. 

Higher boiling fractions can be drawn from the bottom of 
the column, which indicates that these are broken up higher 
in the column. Depolymerization therefore proceeds in stages. 
In addition to this, since it is known that the dimer and 
trimer can be distilled without decomposition, it was postu- 
lated that a radical is formed during pyrolysis which catalyses 
depolymerization. 

Polyethylene 

The pyrolysis of polyethylene may provide a method for the 
preparation of the paraffins. Actually, much higher tempera- 
tures are required for the pyrolysis and those employed have 
been 400-500 degrees C.!° This stability compared with 
polystyrene and polyisobutylene means that solid olefins can 
be obtained as decomposition products. Table 8 contains 
details of some of the work carried out on polyethylene. 


Table 8.—Pyrolysis of Polyethylene 











Distillation products, per cent. 

Conditions BP BP Higher 

Ethylene n° 5° boiling 

40-160°C. | 160-250°C. hiestions 
0.5 mm. pressure .. ~~ 14.5 _ — 80 
Atmospheric pressure ae 18.0 12 8 40 

Carbon dioxide ” oak 11.5 8 12 64.5 

470 mm. column on - 13 16 17 40 














It will be seen that pyrolysis under reduced pressure gives 
a high yield of a high boiling fraction and an average 
molecular weight of 400 was obtained for this. At atmospheric 
pressure a higher yield of ethylene and lower boiling fractions 
is obtained. The use of a column did not increase the amount 
of ethylene (always low) although the other lower boiling 
fractions were increased. However, the type of product can 
be quite easily varied. It may also be noted that the individual 
bonds between ethylene molecules are very strong and resist 
the degradation to monomer. 


Polyesters 


Carothers carried out a great deal of work on the depoly- 
merization of polyesters and similar products." His work on 
the subject, as is well known, was devoted to the condensation 
of various molecules to form polyanhydrides, polyesters and 
the like. Further condensation would yield the superpolyesters. 

The polymeric carbonates are good examples." Polymeric 
carbonates may be prepared by combining glycols, 
HO(CH.)nOH where n is 5, 7, 8, 9, 11, 12 13, 14 and 18, 
with organic carbonates particularly in these instances dibutyl- 
carbonate. The general method of preparation consists in 
heating the two together in the presence of sodium. By this 
method molecular weights of about 3,000 are obtained. 

In his work Carothers was desirous of preparing cyclic 
esters containing a large number of carbon atoms. He had 
noticed that when preparing superpolyesters from the poly- 
esters described above, although many of the short chains (of 
M.W. 3,000) combine together to form _ superpolyesters 


Table 9.—Depolymerization of Polyesters 








— 
tion o M.-P. M.P. 
Length of ttaylis 
Polyester monomer : monomer, dimer, 
ve polymer unit °C. °C. 
dimer 
Trimethylene carbonate es 6 All monomer 47-48 _ 
Pentramethylene carbonate .. 8 All dimer = 117-118 
Decamethylene carbonate... 13 Mixture 10-11 105-106 
Octadecamethylenecarbonate. . 21 No dimer 36-37 _ 
Ethylene sebacate os oe 14 Nearly all 40-41 80-81 
dimer 
Tetramethylene glycol  car- 
bonate a sb a's 14 All monomer 42-44 _ 
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(of M.W. circa 10,000) some distillate is obtained. This 
distillate often contained the desired cyclic esters, in the form 
of dimers. 

It was essential to carry out this distillation in some type 
of molecular still, i.e., to draw off the distillate as soon as 
formed, and by various means the proportion of cyclic com- 
pound could be increased. Depolymerization was carried out 
to give these products, and results are given in Table 9. 

Similar conceptions apply to many other esters!? and also 
anhydrides." 


Miscellaneous Polymers 


It would be very useful for reclaiming purposes if one 
could depolymerize p.v.c. and its numerous derivatives. 
Unfortunately this is not possible and the action of heat merely 
decomposes the polymer, liberating hydrochloric acid. At 
750 degrees C. and 10 mm. pressure no monomer is obtained. 

The picture is much better in the case of polymethyl 
methacrylate which may be readily depolymerized by the 
action of heat to give a high yield of monomeric methy! 
methacrylate. At 500 degrees C. cracking temperature and 
2 mm. pressure a yield of 78 per cent. is obtained. This is 
quite high compared with the other polymers described. 

A derivative of polystyrene may be mentioned. As is well 
known, if styrene is copolymerized with divinyl benzene, the 
resultant polymer is cross-linked, as is shown by changes in 
solubility and an increased softening point. Normally, such a 
thermostat produced cannot be affected by heat, but this 
particular one can be depolymerized in much the same way as 
polystyrene itself, to give styrene as the principal derivative. 

Finaliy may be mentioned the degradation of high-melting 
polymeric trifluoromonochlorethylene. It has been stated that 
by heating this to temperatures of 400 degrees C-700 degrees C. 
in the absence of reactive substances, 4 large proportion of 
monomer may be produced as well as dimer and low 
molecular weight products. 


Theory and Utilization 


The mechanism of degradation is only imperfectly under- 
stood, although a quantitative theory has been considered by 
Mark and Raff.'! There are three suggested possibilities, one 
where there is a random breaking of chains, one where there 
is a preferential breaking off of end groups, and one where the 
chains break approximately at the centre. 


The various data given in this article illustrate the above 
theories to a certain degree. If, for instance, a polymer is 
heated at a certain temperature (hydrocarbons at 100-150 
degrees C.) the molecular weight, i.e., the chain length, is 
reduced, but there is no weight loss. Now, if the chains 
broke at the end, or randomly, some monomer or other 
volatile materials would be produced and there would be a 
weight loss. The facts therefore suggest that on the whole 
the “centre” breaking theory is correct. Under more drastic 
conditions, however, when monomers are produced and there 
is a weight loss it is probable that the other mechanisms of 
degradation take place. 

The experiments mentioned above showed that the size of 
the degradation products depended on the time of pyrolysis. 
This indicates! the formation of free radicals, which can 
react with polymer chains to produce new radicals. The work 
also shows that short chains are much more stable to 
degradation than long chains. Similar theories have been 
previously discussed.!® 17 

The importance of degradation reactions has already been 
stressed. Theoretically the methods are of great interest for 
the mechanism of the reaction itself. This is of great import- 
ance because it is likely to throw light on other degradation 
reactions such as those of rubber and cellulose. 

Probably the most important use of depolymerization is for 
synthesis. The production of nuclear substituted styrenes is a 
tedious process by normal methods of synthesis, but if the 
polystyrene is reacted and then depolymerized, substituted 
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styrenes are readily produced." *° The preparation of cyclic 
esters by Carothers has already been mentioned. The method 
is also popular for preparing low molecular weight polymers, 
as in the case of polyisobutylene.”! 

Finally it may be mentioned that the method has been used 
for reclaiming scrap plastics. It is obviously quite important 
in this connection and even very dirty~ material can be 
reclaimed.” 2 24, % 

It may be concluded that several thermoplastics can be 
depolymerized by heat to give monomers and low molecular 
weight products. The mechanism seems to be fairly well 
established and gives an insight into the structure of polymers. 
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Automatic Cycle Control 


First data regarding a new device developed by T. H. and J. Daniels, Ltd., Stroud, 
for use on hydraulic presses employing piston-type control valves. 





Te application of automaticity in the 
field of moulded plastics, as recent 
issues of this journal have shown, grows 
apace. There has not only arisen the 
demand for automatic control in order to 
lower operation costs, but also the over- 
riding desire to attain exactly repetitive 
action, so that faulty mouldings due to 
under- or over-curing, unavoidable in 
completely non - automatic production 
when human error comes into play, 
cannot, in fact, arise. 

The most recent development in this 
important engineering field is that now 
brought on to the market by T. H. and J. 
Daniels, Ltd., of Stroud, Glos, the well- 
known builders of hydraulic and other 
presses to the plastics industry. It is 
known as the Daniels “‘ Timemaster,” 
and the following details have been for- 
warded to us by Alfred Herbert, Ltd., of 
Coventry, the sole sales agents in Gt. 
Britain for T. H. and J. Daniels, Ltd. 

As stated above, the automatic cycle 
controller is for use on hydraulic presses 
employing piston-type control valves. 
Once the “ Timemaster ” has been set as 


to time of cycle, this cycle, including one 
or two “breathes” for the release of 
“ gases,” is identical for every moulding. 

The instrument, as will be seen from 
the photographs, consists of a circular 
case containing the cure cycle control 
clock (adjustable from 0-10 minutes) and 
a camshaft (1). The synchronous cam- 
shaft motor (2) and the gear train (3) 
have a ratio such that the shaft rotates 
once in 30 seconds. The normal motor 
is suitable for an electric supply of 
220/240/1/50 A.C. An air supply of at 
least 25 Ib. per sq. in. (1.8 kg./cm.”) is 
required. 





The Daniels ‘“ Timemaster”’ as 

installed on one of the moulding 

presses made by T. H. and J. 
Daniels, Ltd. 


During the rotation of the carnshaft the 
cams Operate air valves, and the contact- 
operating discs control the time clock and 
camshaft motor. The air valves (4) 
operate small air cylinders to work the 
hydraulic piston valves of the press 
automatically. 

At the end of the camshaft remote 
from the motor is a setting dial with 
pointer (5), having 30 divisions each 
representing one second. These are also 
sub-divided into half-second divisions. 
The cam disc holes (6) are at two-second 
intervals, and cam lobes may be attached 
to these as desired. As soon as the cure 
commences, the cure cycle clock (7) 
comes into operation and the camshaft 
motor stops until the end of the set 
period; when it automatically restarts 
the cure cycle clock resets. 

The cam disc (A) controls all opening 
movements of the main press ram. Disc 
(B) controls contacts for the camshaft 
motor and is in parallel with a limit 
switch on the press. The cam disc (C) 
controls all closing movements of the 
main ram. Disc (D) controls the cam- 
shaft motor and also the cure cycle clock 
motor. Cam disc (E) controls all 
upward movements of the ejector or 
transfer ram; cam disc (F) controls all 
downward movements of the ejector or 
transfer ram. 
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PLASTICS 


New Productions in Plastics 


Fashion Cream Container 


When the makers of “ Innoxa” prepara- 
tions contacted Universal Metal Products, 
Ltd., Pendleton, Salford, Lancs, in regard to 
the making of a suitable fashion cream con- 
tainer, it was stipulated that the colours 
shou!d be pale ivory for the base, and a 
delicate shade of blue (normally a feature 
of the “Innoxa packs”) for the cover. It 
was accordingly decided that paper-filled 
urea material would be the most suitable, 
and the task of designing a container on the 
lines of the customer’s requirements was 
handed over to the U.M.P. design depart- 
ment. 


As can be seen from our photograph, the 
design evolved is quite unlike any other 
cream container on the market to-day. The 
cover of the container is moulded with the 
lettering recessed and filled in with gold after 
moulding; in conjunction with the blue, this 
gives a most attractive result. The flats on 
the upper rim of the cover, in combination 
with the five sets of flutes, gives a delicate 
shell-like appearance to the cover. The pale 
ivory base, curving in to the correct size for 
the metal godet, which contains the cream, 
is admirable in completing this delightful 
pack. The pack as a whole was purposely 
kept as flat as possible, with a view to easy 
carrying in a handbag. The fact that the 
base is wider than the lid also allows easy 
opening. The lid is a screw-on fit to the 
base, and thus ensuring that the closure is 
safe and there is no danger of the contents 
being spilled out. 


Beaker for Babies’ Use 


This article, of registered design, called a 
“Teacher Beaker,” is used to introduce 
children to the act of feeding from a cup 
without the hazards of choking, mess and 
saturation. It is intended primarily for 
babies, but is also useful for invalids who 
are bedridden and unable to sit upright. Due 
to its unique construction, there is controlled 
flow of liquid while drinking; likewise, 
adequate safeguard against the entry of 
foreign matter, including flies and wasps, as 
the bulk of the liquid is in a covered 
receptacle. Liquid can only leave this 
receptacle when the beaker is tilted suitably 
for drinking. Non-spilling of the contents 
is also a feature; this is augmented by the 
outer ring (seen in our photographs), which 
prevents the beaker from lying completely 


Fashion cream container. 


on its side if knocked over. The beaker is 
moulded in urea by Associated Resin 
Products, Ltd., Church Road, Paddock 
Wood, Kent, with the outer protecting ring 
made of polythene. It is distributed by 
Littleshaw and Co., Ltd., 180 Homerton High 
Street, London, E.9. 


Demonstration Model in “ Perspex ” 

One of our illustrations shows a demon- 
stration model of a powder separating device 
recently made for a well-known company by 
“ Lusterlite’’ Products, Willow Terrace 
Road, Fenton Street, Leeds, 1. This model, 
which is fabricated from sheet ‘ Perspex,” 
with valves driven from behind the base- 
board, measures 7 ft. by 4 ft. From the 
hopper feed at the top of the main cylinder, 
heavy powder falls by its own weight, to be 
ejected by the bottom valve, whilst light 
powder is carried over to the small cone and 
there ejected, any residue likewise being 
drawn off. 


Demonstration model made in 
“« Perspex.” 
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Revolving Toy 

The incorporation of all-plastic gearing in 
a plastic toy to give some desired mechanical 
movement is not immediately new. In 
* Plastics,” June, 1948 (page 283), we have 
already featured a toy helicopter, a pro- 
duction of Injection Moulders, Ltd., which 
was provided with gears which turned the 
airscrew as a consequence of pulling the toy 
along the ground by aid of an attached 
string. Our present illustration shows a toy 
roundabout moulded in cellulose acetate by 
Plasticraft, Ltd., Jubilee Close, Townsend 
Lane, Kingsbury, London, N.W.9. This toy 
has a toothed ring moulded on the under- 
side of the base, which is geared with the 
main axle so that the turning of wheels 
in this case makes the platform and its 
appendages rotate when this toy is pulled 
along the ground. 


Revolving toy. 


‘* Teacher Beaker ’’ for babies’ use. 








‘et 


i se ac le es eS le ke es ee ee nc en ee “es ee, ee ee. ee i Le ee. eee eee Oe ee 2 oe 








JANUARY, 1950 


PRODUCTION 
NEws 


AUTOMATIC FLAME CONTROL.— 
Because of the considerable number of 
explosions occurring with gas, oil and 
pulverized fuel-fired oven and furnace 
equipment during recent years, the Factory 
Department of the Ministry of Labour and 
National Service have recently published a 
memorandum for the guidance of users. 
This publication, “Safety in Design and 
Operation of Gas Heated Ovens and 
Furnaces” (H.M. Stationery Office, price 
6d.) states that most explosions are due to 
the ignition of accumulations of unburnt 
coal gas, although a small percentage are 
caused by inflammable vapours given off 
from the heated articles themselves. The 
fundamental precaution in all cases is to 
prevent the accumulation of dangerous 
mixtures of unburnt gas or inflammable 
vapours and air. With regard to inflam- 
mable vapours, the danger can easily be 
avoided by efficient furnace ventilation. The 
most serious hazard, however, is from the 
fuel supply itself, and it is interesting to note 
that two-thirds of the explosions occurred 
during lighting-up operations. These were 
due chiefly to such causes as delay in apply- 
ing the light to the burner, turning on the 
main cock when the burner cock was 
already open, leakage of gas into the oven, 
or incomplete lighting-up; a number of 
explosions were also caused by flame failure 
after lighting-up. 

To avoid such occurrences, two pre- 
cautions are recommended, one being the 
provision of automatic pilots or flame failure 
devices which ensure that gas cannot be 
delivered to the burner until a flame is 
sufficiently close to the burner to ignite the 
gas. A second precaution comprises the use 
of low-pressure cut-off valves introduced 
automatically to cut off the gas if the pres- 
sure at the burner falls below that required 
to maintain the flame. Various automatic 
pilots are also available, including the 
thermal expansion type, which expands or 
contracts to open or close the gas valve as 
the temperature of the flame rises or falls, 
another incorporates a thermocouple which 
generates an electric current, the amount of 
which varies in proportion to the heat 
applied and operates the appropriate valve. 
A third type, employing photo-electric con- 
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Radiovisor 
“« Flamestat ”’ 
type GB.6 as 
fitted to gas- 
fired indus- 
trial equip- 
ment. 


trol (Radiovisor Parent, Ltd., 1, Stanhope 
Street, London, N.W.1) makes it impossible 
for gas to flow unless the lighting torch is 
applied to the burner. This device, known 
as the “ Flamestat,” comprises a photo- 
electric cell and an amplifier in a single air- 
tight aluminium housing which measures 
only 5 ins. x 7 ins x 5 ins., and can be 
mounted in any suitable position where a 
full view of the pilot flame is possible. 


INDUSTRIAL VISCOMETER.—Techne 
(Cambridge), Ltd., have sent us particulars 
of a new type of industrial viscometer for 
rapidly finding the viscosity of a wide range 
of liquids. It és the invention of Dr. N. A. 
de Bruyne, managing director of Aero 
Research, Ltd., but is supplied by Techne 
(Cambridge) Ltd., Temple Hill, Duxford, 
Cambridge. 

The essential novelty of this instrument 
lies in the method of producing a known 
constant air pressure which forces the liquid 
under examination from a container into a 
horizontal glass capillary tube, open at its 
far end to the air. The constant air pressure 
is produced by what is essentially a dead 
weight gauge operating under conditions of 
low friction and producing a pressure (of 
the order of 60 cm. of water) far below the 
lower limit at which conventional dead 
weight gauges can operate satisfactorily. 
Pressure is maintained constant to + or 
— 2%. The constant pressure device is 
contained in the box which is connected by 
a rubber tube to the metal cap of the visco- 
meter proper. A precision bore glass tube is 
fitted into this metal cap which is pushed 
over the tapered end of a small glass or 
polystyrene cylindrical vessel containing the 
liquid. This assembly is easily pulled to 
pieces and cleaned. 

A clean, dry capil- 
lary tube must be 
used for each 
determination. — It is 
inserted into the 
viscometer head and 
the bottle containing 
the liquid is pushed 
into the taper on the 
other side of the 
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tube is then fitted to the capillary, at the end 
remote from the container, to prevent ingress 
of water and allow exit of air when the 
viscometer is laid horizontally in a bath. 
To take a reading the piston is released and 
the time in seconds for the liquid in the 
capillary to pass from the first to the second 
marks is proportional to the viscosity in 
poises. 

The characteristics of the instrument are 
ease of cleaning and simplicity in use. The 
viscosity in poises is given directly from a 
stop-watch, reading without a density 
determination and without knowing the 
volume of the sample of liquid. The use of 
the instrument is quickly learned by 
unskilled operators; its range is 50 centi- 
poises upwards, with an accuracy of plus or 
minus 2 per cent. 


KEY INDUSTRY DUTY LISTS.—The 
Board of Trade has revised the lists of com- 
pounds of rare earth metals and chemicals 
liable to Key Industry Duty. 

Among the new items, on which Key 
Industry Duty at the rate of 334 per cent. 
ad valorem will become chargeable on 
January 1, 1950, are:—Dicetyl phthalate: 
furfuryl esters: nonyl esters; tri-chloroethyl 
phosphate; tri-chlorophenyl phosphate. 

The following articles are exempted from 
Key Industry Duty for the period January 1, 
1950, to June 30, 1950:—Adipic acid; allyl 
alcohol; sec. butyl alcohol; 2 : 3-butylene 
glycol; n-butyraldehyde n-butyric acids; 
carboxymethyl cellulose, sodium salt (a 
cellulose ether); cellulose acetate (where the 
weight of the acetyl content, calculated as 
acetic acid, is not less than 55} per cent. of 
the weight of the cellulose acetate, not being 
cellulose acetate, which is an ingredient or 
forms part of a composite article); diphenyl; 
dodecyl alcohol; a-ethylbutyic acid (a hexoic 
acid); ethylene glycol diabietate (an ethylene 
glycol ester); di-butoxyethyl phthalate; 
ethylene glycol ethers; a-ethylhexoic acid (an 
octoic acid); furfural; maleic acid; maleic 
anhydride; melamine; n-octanol 2 (an octyl 
alcohol); n-octoic acid; n-propyl alcohol: 
iso-propyl alcohol (unrefined—containing 
not less than 0.5 per cent. by weight of 
ketones); sebacic acid; styrene: undecenoic 
acid. 

ELECTRICAL STANDARDS IN AUS- 
TRALIA.—The attention of intending 
exporters of electrical equipment to Australia 
is drawn to the Standards Association of 
Australia Wiring Rules. These S.A.A. Wiring 
Rules receive statutory recognition in New 
South Wales, Queensland and Western 
Australia. The rules printed by the Hydro- 
Electric Commission of Tasmania are a copy 
of the S.A.A. Wiring Rules, and the Elec- 
tricity Trust in South Australia also works 
to these rules. In Victoria, the State 
Electricity Commission has regulations based 
on an old draft of the S.A.A. Wiring Rules, 


New industrial viscometer by 
Techne (Cambridge) Ltd. 
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but it is understood that these regulations 
will soon be brought into line with the 
S.A.A. Wiring Rules. Copies of the S.A.A. 
Wiring Rules and other Australian Standards 
may be obtained in the United Kingdom 
from the British Standards Institution, Sales 
Department, 24, Victoria Street, London, 
S.W.1 


GUIDE TO RAW MATERIALS.— 
Details of nearly 400 imported raw materials 
are contained in a new “Raw Materials 
Guide,” published by H.M. Stationery 
Office for the Board of Trade, price 1s. 6d. 
it lists the main uses for each raw material, 
together with the chief sources of supply for 
the United Kingdom and gives information 
about import and export licences, and other 
Government controls. 


LACTIC AND ACID CASEIN LICENCE 
FREE.—The Board of Trade now announce 
that licences to acquire and dispose of acid 
or lactic casein will not be required. Copies 
of this order, Control of Casein (Revoca- 
tion) Order, 1949 (S.I. 1949, No. 2295), may 
be obtained from H.M. Stationery Office, 
price Id. 


“ RHODOID.”—M. and B. Plastics, Ltd., 
inform us that “ Rhodoid” is once again 
available. May and Baker, Ltd., introduced 
this product in 1929 and built up a large 
range of patterns in sheet, rod, tube and 
film, but the entire stock of pre-war patterns 
was destroyed by enemy action early in the 
war. In 1941, a subsidiary company, 
M..and B. Plastics, Ltd., was formed, and 
the manufacture of plastic films was started 
at their Dagenham works. The full range 
of “Rhodoid” is not yet available, but 
information and samples can be obtained 
from M. and B. Plastics, Ltd., 3, Wimpole 
Street, London, W.1. (Telephone: Lang- 
ham 3494.) 
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DENNY, MOTT AND DICKSON, LTD. 
Mr. Norman Jacob, the manager of the 
company’s’ Bristol branch, has _ been 
appointed manager of their plywood depart- 
ment. 


BRITISH MOULDED PLASTICS, LTD. 
Mr. D. Collett has been appointed area 
manager (sales force) for Manchester and 
the North, and Mr. W. J. Taylor as area 
manager for the southern counties. 


DOHM, LTD., announce that Mr. 
G. R. B. Clarke has resigned his position as 
manager of their Plastics Division to join 
Vinyl Products, Ltd. He has been appointed 
to the board of Vinatex, Ltd. Mr. Clarke, 
who is well known in both the plastics and 
and rubber industries, was previously tech- 
nical manager of Aberdeen Combworks, 
Ltd. 


ENGINEERING DIAMONDS, LTD., 26, 
Warwick Row, Coventry, have recently intro- 
duced a scheme for resetting diamond tools 
for wheel dressing, on a “contract” basis. 















































































































































































































































































LORIVAL PLASTICS.—Much useful 
information on the design of moulds, main- 
tenance of the tools, finishing and inspection, 
is provided in a 40-page illustrated booklet, 
“ Plastic Mouldings,” recently published by 
United Ebonite and Lorival, Ltd. Prepared 
with the object of helping manufacturers to 
speed up production and ensure a still better 
product, the booklet opens with a review 
of phenolics, urea and composition materials, 
and sets forth the uses as well as the limita- 
tions of each. Information on how the esti- 
mate for any moulding job is arrived at is 
also shown, and there is useful advice on 
such matters as metal inserts and threads. 
Because the finish of a moulded plastic com- 
ponent is so important, the present booklet 
includes an interesting chapter on finishing, 
with photographs of the numerous tools used 
for this work. Other useful information 
includes a table of tolerances for dimensions, 
hints on right and wrong method in mould- 
ing design, and details about Lorival’s design 
service. Copies may be obtained on appli- 
cation to United Ebonite and Lorival, Ltd., 
Little Lever, near Bolton, Lancs. 


THOMAS DE LA RUE AND CO., 
LTD., PLASTICS DIVISION, announce the 
appointment of Mr. Eric Alexander Dorling, 
A.M.LE.E., as technical representative under 
Mr. F. T. Fletcher, sales manager, industrial 
sales section. He will specialize in the elec- 
trical uses of “ Delaron” industrial lami- 
nated plastic. Mr. Dorling was for more 
than 10 years sales engineer of The 
Micanite and Insulators Co., Ltd. 









This candelabrum, carved from “ Perspex” 

by Dr. A. Fleischmann, was presented to 

the Worshipful Company of Horners by 

the .British Plastics Federation on the 

occasion of the Company’s dinner on 

December 14, 1949. The presentation 
was made by Mr. C. F. Merriam. 


FURNITURE FOR FESTIVAL OF 
BRITAIN.—The Council of Industrial 
Design call the attention of manufacturers 
to the following details of furniture which is 
required for public use in connection with 
the travelling exhibition to be mounted in 
the escort carrier, H.M.S. “Campania,” 
which will call at various ports in the 
British Isles during the 1951 Festival of 
Britain:— 

FLIGHT Deck: 200 deck-type chairs. 

AWNING-COVERED SPACE ON FLIGHT DECK: 
500 light stacking chairs, to be suitable for 
cinema or other entertainments use. 

RESTAURANT ON FLIGHT Deck: 60-100 
open-air café chairs, and 15-25 light open- 
air café tables. 

GALLERY DECK RESTAURANT AND HANGER 
Deck RESTAURANT: 150 chairs suitable for 
internal restaurant use, and 18 restaurant 
tables 2 ft. 6 ins. or 3 ft. square. 

Bar: 30 stools, designed either to be fixed 
to the deck or to bar. 

INDOOR FLIGHT DECK RESTAURANT: Settee 
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units for restaurant, i.e., units of seats that 
could be used to form continuous seating 
arrangement, to seat 86 people; also 18 
restaurant tables 2 ft. by 3 ft. 

The above articles of furniture may be 
designed to be manufactured in wood, 
metal, or to combine plastics or any other 
successfully tested material, and should not 
exclude the use of colour where appropriate. 
Great emphasis is laid on the necessity of 
designs being contemporary, practical and 
economical, and this presents an opportunity 
for the introduction of new ideas incorpora- 
ting new developments. Prices must be sub- 
mitted with the designs, and a reasonably 
accurate quotation given. Submissions in 
all price ranges will be considered, and 
manufacturers are reminded that the furni- 
ture for public use is part of the show and 
only the very best of its kind is good enough 
to represent the furniture industry in 1951. 

Manufacturers interested in this oppor- 
tunity should send their designs or specifica- 
tions immediately, or.at least before the end 
of January, addressed to The Chief Indus- 
trial Officer, Council of Industrial Design, 
9, Buckingham Gate, London, S.W.1. 





NOTES FROM BRITISH PLASTICS 
FEDERATION 


New Members 
Don Optical (Products), Ltd., Kingsland 
Steam Joinery Works, Ltd. 


Moulders’ Group 

A Publicity Committee has been formed 
with the object of considering ways and 
means of publicizing the activities of the 
Group. 


Laminated and Fibrous Products’ Group 

At a recent meeting of the Group, 
arrangements were made for dividing a 
quota for laminated sheet, under the Token 
Exports Scheme to France; this is now 
working satisfactorily. 





Forthcoming Meetings 

Jan. 17.—‘‘ Textile Applications of Syn- 
thetic Resins.” Dr. T. H. Morton 
(Courtaulds, Ltd.). §.C.I. Plastics and 
Polymer Group, Royal Society of 
Tropical Medicine, Manson House, 26, 
Portland Place, London, W.1. 6.30 p.m. 

Jan. 20.—‘“ Modern’ Direct Hydraulic 
Systems.” F, Towler (Towler Brothers 
Patents, Ltd). The Plastics Institute, 
Midlands __ Section. James Watt 
Memorial Institute, Great Charles 
Street. 6.30 p.m. 

Jan. 24—A symposium of “Synthetic 
Finishes.” Speakers: G. Barnett (Bake- 
lite, Ltd.), on “Stoving Phenolic 
Lacquers.” F. Armitage (Lewis Berger, 
Ltd.), on “Styrene Copolymers.” C. 
Hall (1.C.I., Ltd., Paints Division), on 
“Cellulose Finishes.” The Plastics 
Institute, London Section. Waldorf 
Hotel, Aldwych, London, W.C.2. 


Jan. 31.—Discussion evening. The Plastics 





Institute, North-Eastern Section. 
Neville Hall, Newcastle-on-Tyne. 6.30 
p.m. 





Feb. 8.—‘ Laminations.” Speaker: A mem- 
ber of the staff of Tufnol, Ltd. The 
Plastics Institute, Yorkshire Section. 
St. Mark’s House, 186, Woodhouse 
Lane, Leeds. 7 p.m. 

Feb. 8.—“ Practical Problems in the Produc- 
tion of Plastics.” T. H. Richardson. 
The Plastics Institute, Scottish Section. 
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PLASTICS 


successful Designing 
for Plastics Moulding—VI 


The immediate preceding instalment in this series was devoted to 
the consideration of the very close relationship existing between the 
functional requirements and the design features to be selected. This 
present article deals with the equally important and, in some cases, 
vital relationship between the method of manufacture to be adopted in 
producing a plastics component, and the permissible design forms 
which may be incorporated in such a part. 


Y/HEN the designer of any proposed plastics component 

has satisfactorily selected the most appropriate material 
to obtain the properties desired in the finished product, and 
its functionality has also been correctly determined, as 
outlined in the previous article, a number of other equally 
important matters will still remain to be dealt with before the 
design form can be finalized. 

Perhaps the chief single factor calling for consideration at 
his stage is that of the determination of the method of manu- 
acture of the proposed component, and the various ways in 
vhich its design form will be influenced thereby. This will 
assume particular importance if the part has to be produced 
us a moulding by one of the recognized processes. 

For the successful solution of this problem, the designer of 
the component must possess some knowledge of the general 
practical features and techniques employed in these processes. 
To a lesser extent, he must also have some knowledge of the 
principles and procedures followed in the manipulation and 
fabrication of plastics as set forth in Table 1. 


Table 1. 
FORMS— Thermo-setting Materials 


Moulding : Powders, granules, fibres, macerations, pellets. 
Extrusions : Rods, tubes, special forms. 

Castings : Produced by cold process to standard shapes. 
Laminates : Rods, tubes, sheets. e 
Coatings. 

Adhesives. 





Manipulating and fabricating processes 
employed 


Tools and equipment necessary © 





Casting by cold process 
Compression moulding 
Transfer moulding .. 
Slush moulding 

Blow moulding 

Pulp moulding 

Solvent moulding .. 
Extrusion 

Lamination .. 
Welding—cementation 
Built-up construction 
Wholly machining .. 





Moulds—dies. 

Moulds with press machine. 
Moulds with press machine. 
Simple moulds—fixtures. 
Dies—forming vessels. 
Moulds—impregnating tools. 
Moulds in metal—ceramics. 

Dies and extruder machine. 

Form press tools—jigs—fixtures. 
High-frequency welding machine. 
Fixtures—jigs, etc. 

Usual cutting tools—machine tools. 





FORMS— Thermo-plastic Materials 


Moulding powders. 
Extrusions : Rods, tubes. 
Sheets. 

Coatings. 

Films. 

Fibres. 

Laminates. 

Adhesives. 


Standard extruded sections and shapes. 





Manipulating and fabricating processes 
employe 


Tools and equipment necessary 





C.:ting by cold process. 

M ulding—(a) compression, (b) injection 
Ed:ruding 

Fe ‘ming—bending . 

VY: ridings. ‘ 

La nination .. 

Bi »w moulding 

Fi n formation 





Moulds—dies—simple press. 
Moulds—injection machine—press. 
Dies with extruder machine. 
Simple forming—shaping tools. 
Welding equipment—fixtures. 
Form tools—presses. 
Moulds—simple jigs. 

Special appliances. 





If he is not au fait with the requirements, limitations and 
p tentialities of these different plastics-forming and moulding 
n ethods and processes, it will be very easy to introduce design 
f. atures which are unsuitable for economical production. 


By W. M. HALLIDAY 


In addition, such iack of understanding of the essential 
requirements involved in any manufacturing process may lead 
to a component deficient either in performance, strength and 
durability, or in appearance and general esthetic quality. 

Often, even though the finished product may prove satis- 
factory from all the above considerations, its cost of 
manufacture may be very expensive. Cost, of course, is a 
very important factor to be considered by the designer; 
indeed, in many cases it is a crucial factor. Selection of an 
unsuitable method of manufacture, or the inclusion of 
unsatisfactory design features for such a method of produc- 
tion, will often entail added expense. 

Before a decision can be taken on the form or method of 
production to be adopted, the undermentioned factors, 
amongst others, must be considered and_ satisfactorily 
determined:— 

(1) The shape of the component and any other critical 
design features must be carefully examined in the light of the 
requirements connected with the proposed manufacturing 
method. This will necessitate deciding whether the design 
forms are capable of being economically and successfully 
reproduced by such a process, or whether an alternative 
method is available whereby production will be simplified. 
giving lower costs or an improved component. 

Consideration afforded to these and kindred questions will 
often result in modifications of the component design to 
conform to the requirements of the selected process. Con- 
sultations can very usefully be engaged between the designer 
and the plastics moulding engineer on this point. 

(2) The degree of accuracy and quality of surface finish 
required in the finished product must be closely considered in 
choosing the method of manufacture. The designer will have 
to elucidate whether the suggested design forms are such as 
will conduce to the obtaining of the necessary dimensional 
tolerances or the quality of finish desired, especially if close 
limits of dimensional variation have to be attained. 

(3) Yet another very important problem to be settled at 
this stage is whether the proposed component design is capable 
of being reproduced satisfactorily, accurately and economic- 
ally in the moulding tools required for the job. This will 
particularly arise in the case of components which have to 
be produced as compression or injection mouldings, or as 
extrusions. 

A thorough and up-to-date knowledge of mould making 
methods and design requirements will be found invaluable to 
the component designer making such decisions. Knowing the 
character of the moulds or other tools to be used, how they 
are made and ultimately operated, will enable him to foresee 
and forestall numerous difficulties which otherwise might later 
result in obstacles and added costs. 

He will be able to select the most efficient type of tool for 
making his particular product, and also permit the component 
design forms to be more readily adapted to suit the require- 
ments of tool and mould manufacture. 

In the case of moulding tools required for injection, com- 
pression, or transfer moulding, it must be borne in mind that 
these have to be split at some point. This split usually is the 
cause of a flash on the finished part, which to some extent will 
be a source of disfigurement. Similarly, the component will 
have to be ejected in some manner from one half of the 
mould, and may require the use of ejector rods. These again 
are often a cause of surface blemish on the finished part. 
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(4) It will also be necessary to give some attention at this 
point to the relative costs of different processes of production. 
Numerous instances will occur where a particular component 
may be produced as a compression or injection moulding, or 
to be built up from sheet or rod materials by welding or other 
fabricating methods. In these circumstances it may well be 
that manufacturing costs and especially unit cost per piece 
will become one of the main factors concerning décisions as 
to the most satisfactory manufacturing method. 

Allied with the unit cost of components, will be the matter 
of mould or equipment cost. Very often with plastic moulding 
projects where only a moderate quantity of parts is required, 
this initial tool cost may be a critical factor in the selection 
of the manufacturing method. 

In a very strict sense, costs should not influence the determin- 
ation of purely theoretical design features at all, but issues are 
rarely as clear cut as this, and a compromise has to be made. 
This is but an added reason why the designer should have 
a sound knowledge of the forming and moulding process, so 
that advantage may be taken of any economies offered. 

It will aiso prove exceedingly helpful if he has some know- 
ledge of the relative cost of plastics materials. In general 
these are relatively expensive, especially compared to wood, or 
some of the commoner metals used in component construc- 
tion. Additional material costs can usually be well met by 
reason of the very much higher rate of production achieved 
by moulding methods. 

Knowledge of this kind will sometimes enable the designer 
to balance higher material costs against lower production 
costs. For example, it may be that a component originally 
designed to have an extensive internal threading in a number 
of holes, will prove far more economical if the holes were 
to be cored plain so that they could be easily tapped after 
moulding, rather than have to use a far more costly and 
intricate mould equipped with thread-forming cores. 

On the other hand, it may be found that by including some 
simple provision in a mould, a very expensive or difficult 
machining operation may be obviated, the savings on which 
may more than recompense for the additional initial costs 
involved. 

Another important point to be borne in mind when con- 
sidering the cost angles of any plastics moulding project, 
especially if the proposed component is to replace one pre- 
viously made from metals, is that the degree of manufacturing 
scrap and waste will usually be very much smaller when using 
plastics materials than with metals. This is often advantage- 
ously reflected in the costing of production. 

Likewise with respect to inspection and gauging. With 
wholly-machined metallic components, for example, the degree 
of inspection required to ensure that dimensional accuracy is 
being maintained may be quite considerable. Thus the cost of 
manufacture may be unduly increased on this account. With 
a plastics moulded article, once the variations and snags of the 
initial stages of manufacture have been overcome and pro- 
duction has been stabilized, very little inspection may there- 
after be entailed. Thus costs will be reduced accordingly. 

Fortunately in respect of the design and construction of 
compression- and injection-type moulds, the component 
designer may anticipate some degrees of latitude, because 
several forms of layout of the moulds may be available. 

Certain forms are more easily reproduced in the mould and 
during production than others. Features may easily be incor- 
porated, which on paper appear excellent, but which, when 
translated into tangible form during the manufacture of the 
tools and their later use, will not be so satisfactory because of 
the introduction of complications. 


Injection Moulding 


With these moulds the shape of the component has to be 
reproduced in a mould consisting of at least two main mem- 
bers. This is the minimum number of parts which can be 
employed, because of the necessity to open the mould after 
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moulding, in order.to remove the injected component. The 
mould must be constructed in this manner, too, so that the 
cavity formations can be machined or formed into representa- 
tive blocks by hobbing, machining, or some other tool-making 
method now in common use. 

Not only must the shape of the component conform to these 
broad requirements, but it must be of such a type as will 
enable a split mould to be operated at economical speed. 

.There will be some restriction upon the overall size of 
mould to be used, a restriction which in its turn will influence 
the maximum size of component to be produced, the layout 
of cavity formations in the mould, number of cavities, etc. 

Injection moulds have to be used in conjunction with special 
injection moulding machines. These are in various sizes, 
being rated according to their delivery capacity of plastic 
material per shot or the plasticizing speed per hour. This 
feature in turn determines the volumetric capacity of the 
mould cavity configurations, which, of course, must be below 
the rated delivery or plasticizing ability of the machine. Thus, 
if a machine is rated to deliver, say, 6 0z. of material each 
shot, mouldings of this weight cannot be produced owing to 
the fact that a certain portion of the charge will be absorbed 
in the sprue, runners and gates, etc. 

In designing, therefore, for this class of moulding it is a 
safe plan to fix the maximum weight of moulded articles at 
not more than 85-90 per cent. of the rated delivery of the 
machine. In the case of multiple impression moulds involv- 
ing the use of a complicated runner feed system, the effective 
volume of material available for producing components may 
be appreciably less than the above proportions. 

A further restriction upon mould size is exerted by the size 
of the machine platens and the distance between its guide 
bars. The injection mould has to be mounted on platens in a 
certain relationship to the injecting nozzle and the machine 
guide bars. Thus the thickness and overall dimensions of the 
die surface will be controlled within specific limits by the size 
of machine to be employed. 

The net effects of these limiting factors are to restrict in some 
degree the size of moulded article which may be produced, 
the layout of cavities in the mould, and the number of impres- 
sions which may be economically inserted therein. 


Compression Moulding 

With certain compression-type moulds, somewhat similar 
restrictive factors arise. Like injection-type moulds, compres- 
sion moulding tools have also to be split into at least two main 
portions to permit the machinist access for reproducing the 
cavity configurations and for ejecting the finished parts. 

It is also very important with these tools to maintain the 
projected surface area of all the cavity formations less than 
the compression capacity of the press. Failure in this respect 
may lead to various troubles during operation, such as partial 
formation of the component, under-curing of the material, or 
a lack of homogenity in the internal structure of the part. 

Compression moulding tools must be constructed with 
ample strength in order to resist the heavy pressures employed, 
and particularly to avoid distortion or crushing of the “land” 
surfaces, tendencies likely to arise because of the heavy ton- 
nage on the press at each closure of the mould. The mouid 
must also be provided with ample space for loading, a pro- 
vision which will largely be determined, of course, by tie 
grade of material used and its “ bulk factor ” value. 

Limitations governing the overall size of a compressin 
mould are not as close as those occurring with injection-ty ve 
tools. For this reason moulds of very large size. and havi g 
very many cavity formations can be used quite successfu -y 
and economically. 

Compression moulds have to be affixed to the platens of  1¢ 
press, but the daylight opening between these platens of ‘1¢ 
machine is usually considerable. This feature is extrem: ly 
vaiuable because it permits moulds of considerable thickn ss 
to be used. This is often of the greatest advantage to 1¢ 
mould designer, as, for instance, when long, hollow co .- 
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ponents have to be produced. The cavity formations for 

rts of this kind may then be contained almost wholly within 
one-half of the mould, and the coring provisions, etc., carried 
in the opposed half. 

Generally, compression moulds will be subjected to more 
severe handling than the compression tool. Many moulds, 
in fact, are expressly designed and constructed for manual 
actuation. This means they must be very strongly con- 
structed, and fitted with some safeguarding provisions to 
snsure their proper working. 


Developed Component Design 


To illustrate clearly the influence of a number of the above- 
mentioned factors in their practical application and effects, 
ind the manner in which they may be counteracted, an actual 
»xample of a projected plastics moulded component will now 
se considered in detail. 

This will particularly indicate how the proposed original 
jesign form was modified to meet the exigencies of mould 
aesign and manufacture, and to improve the general appear- 
ance of the finished component. In addition, it is worth while 
i0ting that the modified form of component shape permitted 
a much higher rate of production, coupled with reduced mould 
charges and lessened unit cost per part. 

A manufacturer required a small plastics moulding of the 
kind illustrated at Fig. 1 for an industrial application, to 
replace one of identical shape which had been produced 
formerly in fairly large quantities, as a wholly machined 
metallic article. The complete shape of this metal component 
was taken over when designing the plastics component. It 
will be seen that the shape of the component comprises the 
spherical head A, having a cored hole B running centrally 
through this portion. A cored groove C has to be located 
externally around the major diameter of the head. This 
groove is of semi-circular shape, as shown. 

Near the bottom end of the component is a square flange 
or base D, which is joined to the spherical head by the narrow 
stalk E. On the underside of the flange is a shank piece F 
consisting of three different diameters. This shank is also 
cored out hollow for the hole G, which extends almost the 
full length of the shank. 

From the standpoint of mould design, construction and 
use, this particular shape possesses numerous rather serious 
snags and objections. 

The component was required as an injection moulded piece. 
To reproduce the shape of such an exces- 
sively undercut character as the area 
surrounding the stalk E, which is much 
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This indicates one of the major difficulties likely to arise 
in mould manufacture. It would be an exceedingly tricky 
business from the cavity machining point of view to ensure 
that the sides of the cavities at the parting-line surface of 
each block will be accurately matched up with each other 
when the mould is closed. Remembering, too, that it was 
proposed making this a multi-impression mould, it will be 
appreciated what a degree of precision would be entailed in 
determining this point, and the large amount of time involved 
in its achievement. 

Secondly, the core plugs for producing the cored hole 
through the spherical head A would have to be mounted 
horizontally in the moving block, and extended sufficiently 
beyond the parting-line of that member to span the depth 
of cavity area in the opposed block and to pass slightly 
into a land or guide hole formed in the base of the cavity, 
in the manner depicted. 

This would entail using a long core plug, from which the 
finished moulding would have to be ejected when the mould 
was opened. The ejector rods to be employed for this func- 
tion would therefore have to impinge upon the surface of 
the spherical head, which surface would thereby be formed 
with some collar flash at those points. 

The hollow shank F will have to be formed by means of 
core plugs mounted vertically and carried in a slide member 
as shown. The upper portion of the movable block would 
therefore have to be machined to provide suitable retaining 
guideways for this slide. Because the core plug must be posi- 
tioned with its vertical centre exactly coinciding with the 
parting-line surface of the mould, the core slide would have 
to overhang from the movable block, and pass into a well 
or recess provided in the parting-line face of the stationary 
member, thus presenting another very accurate matching 
operation for the mould maker. 

Some difficulty would also be experienced in machining 
the necessary cavity formations in the parting-line of each 
block. The most probable method envisaged for this purpose 
would embrace first machining in the guideways for the core 
slide, then mounting both halves of the mould together, and 
setting the tool in the lathe for boring out the cavity forma- 
tions. These would have to be very accurately disposed so 
as to lie exactly central on the parting-line of the mould. 

The next undesirable feature associated with this design 
is that the finished article would undoubtedly possess some 
degree of ovality, especially on the spherical head portion. 


— 


CORE SLIDE 





__SPHERICAL HEAD A 


han smaller in diameter than the flange or the 
pect spherical head portions, would necessitate 
rtial parting the mould along a line running 
l, or transversely around the component. 

This mould design requirement is clearly 
with depicted at Fig. 2, which shows the com- STALK E 
yed, ponent in the centre view, and the heavy 
nd” solid line thereon denotes the position of 
ton- the parting line of the mould. Some flash ais \ 
ould formation would occur along this line. This cavity 
pro- diagram also illustrates the manner in which —s 
tie the cavity formations have to be laid out. 


: The component would have to be moulded 
Sin upside down with the hollowed shank upper- 
ty 9€ most. This arrangement would prove more 
v1 8 convenient for locating the necessary core 
fu -y plugs and core slide for hollowing out the 
shank F. The slide, etc., could be situated x Y a-| | 
f 1¢ in the upper portions of the mould blocks. = ‘ L_PARTING-LINE ones alia 
f ‘ie The stationary mould block shown at the heats 
oy left-hand side is provided with half of the 
kn ss cavity formation, whilst the movable half of 
» 16 ihe mould at the right contains the other half 
> of the cavity. Fig. 2. 
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Fig. 3. 


This would occur owing to the location of the mould parting 
in reference to the component. 

The difficulties connected with the satisfactory production 
of a moulded article of this shape would not be confined to the 
manufacture and use of the mould. Flash removal on the 
finished components would also present something of a 
problem to the moulding engineer. It would be most diffi- 
cult, for instance, to remove flashing from the sides of the 
stalk portion E and around the sperical head A. The great 
risk attaching to such a trimming operation would be that 
of partially destroying the spherical shape at such points. 


The costs involved in producing a mould construction of 
this kind, having a multiplicity of impressions, were so great 
that upon being quoted the client immediately turned down 
the project om account of the heavy initial outlay on tools. 


The whole project was referred back to the mould designer 
with the request that a thorough check-up be made to see if 
costs could be reduced. The potential customer at this stage 
also very wisely intimated his willingness to allow. certain 
modifications to be made in the component shape and design 
features, a privilege which ought to have been made available 
at the very outset. 

Upon duly considering the matter afresh, an alternative 
form of component shape was developed, as illustrated at 
Fig. 3. With this modified design it will be noted that the 
spherical head and the deeply undercut stalk portions, 
possessed by the original design, have been completely 
eliminated. 

In their place a semi-spherical dome A is employed, this 
portion cresting a slightly conically shaped body B. Around 
the base of the domed portion is raised beading C. The hole 
D is cored centrally through the head as before. 

This design employs the same square flange portion E, and 
the same stepped hollow shank as the previous example. This 
latter portion had to be maintained without variation to 
enable the part to be attached to another component during 
assembly. 

Fig. 4 gives a comparable mould block layout to indicate 
the numerous advantages and simplifications derived from 
the adoption of this form. 

In the first place, it will be observed that the whole of the 
component shape up to the base of the flange to line A-A 
is contained within the stationary mould block shown at the 
left-hand side. This form of cavity layout entirely eliminates 
any flash line around the main portion of the moulding. The 
stationary mould block is also equipped with a retracting 
core slide member arranged to move vertically in suitable 
guideways provided entirely within the block. The core for 
producing hole D is carried in this slide and passes clean 
through the cavity area. The movable mould block at the 
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right is provided with a very 
simple portion of the 

A cavity, i.e., that required for 
Y forming the stepped shank 

A stationary core plug is 
/) housed centrally in thi 

member, with the cavity 
formation therein, whereb 
the hollowed part of th 
shank may be formed. 

The ejector rod mechan 
ism is also mounted in this 
ae i IS moving block member, a: 
Cav” fae indicated by the dottec. | 
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Ls V‘“" 7 ~~‘ jines. It will be noted tha. | 
gq CCT te Vf ‘| the ejector rods nov 
| fy Jf, impinge upon the mouldec. 

/ LZ eo Le article on its bottom face 


on the flange portion. Thi: 
is a relatively unimportan 
surface because the finishec. | 
component is mounted 
upon another piece in such a manner as to seat down snugly 
on this face. The ejector rods in fact were left very slightl, 
in advance of the parting line surface of the movable block 
so that very shallow circular depressions were formed on 
the flange base. 

The great advantages obtained by the mould designer, 
mould toolmaker, and producer, by using this modified design 
form are briefly enumerated here, so that a comparison may 
be made with the disadvantageous features associated with the 
original form previously considered. 

The whole of the critical cavity formation, viz., that required 
to produce the domed conical head portion, was contained 
wholly in a single mould block, being machined exactly at 
right angles to the parting-line surface. This much simplified 
machining operations and set-ups. The cavities were in fact 
readily formed by means of end-milling cutters, for roughing 
practically to size, and then by using a specially made end- 
milling D-shaped cutter to produce the final shape. 

The manufacture of the cavity portions in the movable 
block could again be reproduced by a simple boring operation 
without difficulty. 

The only accurate form of cavity matching required with 
this mould design was the correct centralization of the two 
cavity portions contained in the respective blocks. No 
matching was entailed in respect of the edges of the cavities. 
Mould manufacturing costs were, in fact, substantially less 
than in the first instance, due to the great simplifications in 
mould construction. 

The finished component is free from any tendencies towards 
ovality since the whole of the essential portion of the part is 
formed from a cavity cut into a one-piece block. 

Flash formation would only occur along the line A-A. 
Since this lies at the extreme edge of the squared flange no diffi- 
culties would arise in its removal. A simple type of push- 
through trimming die could be employed to de-flash the parts 
without risk of injuring its correct shape. 

The operation of this type of mould also proved consider- 
ably more simple and quicker than could be anticipated wit!) 
the mould design depicted at Fig. 2. This permitted th> 
quotation of a lower unit cost per piece, as well as a much 
lower mould charge, than was possible with the original! 
example. 

The appearance and quality of finish of this modified form 
of component was much superior to that which would have 
been possible using the original component design form. 

These two examples will indicate the many advantages an 
savings which may be effected by making adjustments to th: 
stipulated design features of a component which is to b« 
plastics moulded, to suit the requirements of mould manu- 
facture and mould usage. 
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PATENT REVIEW 


The following abstracts have been made from specifications at the Patent Office, with the permission 
of the Controller of H.M. Stationery Office. Complete specifications can be obtained from the 
Patent Office, 25, Southampton Buildings, London, W.C.2, price 2/- each. 


B.P. 626,645. Appl. 2.7.46. Conv. (U.S.A.) 
4.4.45. Acc. 19.7.49. 

Methods of preparing an artificial resin 
and the improved artificial resin resulting 
therefrom. To: The Quaker Oats Co. 

Resins prepared by heating furfuryl 
alcohol with dimethylol urea or dimethylol- 


thiourea. 


B.P. 626,696. Appl. 5.2.46. 
9.6.45. Acc. 20.7.49. 
Resin based uncooked wrinkle coating 
composition. E. Lorenzo-Luaces. 


B.P. 626,763. Appl. 2.4.47. Conv. (U.S.A.) 
3.4.46. Acc. 20.7.49. 
Resinous compositions. To: Westinghouse 
Electric International Co. 
Fast curing resin composition of excellent 
flex-life comprising an unsaturated alkyd 
resin and resorcinol. 


B.P. 626,819. Appl. 30.8.47. Acc. 21.7.49. 
Footwear. T. Spencer and A. E. Salmon. 
To Plastiflex Products, Ltd. 


B.P. 626,860. Appl. 30.5.46. Acc. 22.7.49. 
Jointing of sheets of cellulose and like 
sheet material. A. H. Bland. 


B.P. 626,863. Appl. 3.7.46. Conv. (India) 
9.7.45. Acc. 22.7.49. 

Manufacture of containers, hollow-ware or 
the like articles from resin impregnated 
laminations. B. N. Sikka, G. Singh and L. C. 
Verman. To: Physical Laboratories, Delhi. 


B.P. 626,875. Appl. 25.9.46. Acc. 22.7.49. 

Production of moistureproof non-fibrous 
cellulosic sheets or films. C. R. Oswin. To: 
British Cellophane, Ltd. 


B.P. 626,876. Appl. 25.9.46. Acc. 22.7.49 

Production of dispersions of synthetic 
resin. W. Berry and C. R. Oswin. To: 
British Cellophane, Ltd. 


B.P. 626,988. Appl. 3.2.47. Conv. (France) 
3.5.45. Acc. 25.7.49. 

Process for improving material containing 
polyvinyl derivatives. To: Société * Rhodi- 
aceta.”” 

Improving the light resistance of poly- 
vinyl chloride polymer threads, etc., by 
stabilization with an alkali dichromate. 


B.P. 627,105. Appl. 28.4.47. Acc. 28.7.49. 
Synthetic resin moulding composition. T. 
Ward. To: I.C.I., Ltd. 
Moulding composition containing poly- 
ethylene teraphthalate fibres or filaments. 


B.P. 627,124. Appl. 13.2.46. Acc. 29.7.49. 
Polymeric materials and processes for 

their production. J. W. Fisher and E. W. 

Wheatley. To: British Celanese, Ltd. 


B.P. 627,228. Appl. 30.7.46. Conv. (U.S.A.) 
3.8.45. Acc. 3.8.49. 

Apparatus for gauging film width varia- 
tion of a continuous length of transparent 
bi-refringent film of artificial organic 
material. To: British Cellophane, Ltd. 


B.P. 627,265. Appl. 12.11.46. Cony. (U.S.A.) 
16.11.45. Acc. 4.8.49. 
Highly stable vinyl polymer latices. To: 
B. F. Goodrich Co. 


B.P. 627,270. Appl. 10.1.47. Conv. (U.S.A.) 
16.7.46. Acc. 4.8.49. 
Method of preparing linear polyesters. 
To: Wingfoot Corp. 


Cony. (U.S.A.) 





B.P. 627,298. Appl. 21.6.46. Conv. (U.S.A.) 
30.6.45. Acc. 5.8.49. 
Plasticized ethyl cellulose. 
and W. de Camp Crater, Jr. 
Telephones and Cables, Ltd. 
Ethyl cellulose composition plasticized 

with para-methyl styrene compounds. 


B.P. 627,377. Appl. 25.7.47. Conv. (U.S.A.) 
25.7.46. Acc. 8.8.49. 

Chlorinated polythene compositions. To: 
E. I. du Pont de Nemours and Co. 

Composition comprising chlorinated poly- 
thene and a mixture of litharge and a hydro- 
carbon wax. These compositions can be 
used for wrapping tape, cable sheathing, etc., 
also as raw material for sheets for the manu- 
facture of garments, bags, etc. 


B.P. 627,378. Appl. 28.7.47. Conv. (U.S.A.) 
7.12.39. Acc. 8.8.49. 

Urea formaldehyde 
liquid reaction products. To: 
Corp. 

B.P. 627,406. Appl. 2.10.46. Acc. 9.8.49. 

Manufacture of artificial teeth. S. A. 
Leader. 

B.P. 627,426. Appl. 28.3.47. Acc. 9.8.49. 

Solutions of polyvinyl chloride and 
materials and articles made therefrom. D. 
Finlayson and A. W. M. Cooke. 

Polyvinyl chloride solutions made by dis- 
solving the polymer in a mixture of cyclo- 
hexanone (or other monocyclic compounds) 
diluted in a much larger proportion of a 
more volatile non-associated liquid which is 
— solvent for p.v.c. (methyl-ethyl ketone, 
etc.). 

B.P. 627,441. Appl. 28.4.47. Conv. (U.S.A.) 
28.5.46. Acc. 9.8.49. 

Ester resins. To: Bakelite Corp. 

Refers to resinous polyesters made by 
reacting a polyhydric alcohol (glycerol) with 
a fatty monobasic acid and a dibasic acid or 
its anhydride. 

B.P. 627,661. Appl. 2.7.47. Conv. (U.S.A.) 
3.7.46. Acc. 12.8.49. 

Thermosetting moulding compositions. R. 
Lindenfelser and J. Crabowski. To: British 
Industrial Plastics, Ltd. 

Thermosetting moulding composition com- 
prising an intimate mixture of a melamine 
formaldehyde res‘n, an aniline melamine 
formaldehyde resin and a filler (silica flour). 


B.P. 627.687. Appl. 22.2.45. Acc. 15.8.49. 

Multi layer cellular structural units. G. 
Courtney, V. E. Yarsley. To: Lucent Pro- 
ducts, Ltd. 


B.P. 627,710. Appl. 12.9.46. Con. (U.S.A.) 
2.10.45. Acc. 15.9.49. 
Plastic materials and articles. To: British 
Celanese, Ltd. : 
Plastic composition based on cellulose 
acetate containing a plasticizer. 


B.P. 627.717. Appl. 16.10.46. Acc. 15.8.49. 

Phenolic synthetic resin products. L. N. 
Phillips. 

Acid hardening, cold setting, svnthet'c 
resinous product containing a partially con- 
densed phenolaldehyde resin, furfuryl alco- 
hol and an acid. 


A. J. Warner 
To: Standard 


cashew _ nut-shell 
The Harvel 


B.P. 627,733. Appl. 18.12.46. Conv. (U.S.A.) 
7.6.46. Acc. 15.8.49. 
Linear polyamide condensation products. 
To: Wingfoot Corp. 
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B.P. 627,773. 
Production of organic fluorine compounds. 
J. Chapman and R. Roberts. To: LC.I., Ltd. 
Monofluoro derivatives produced from 
vinyl chloride, dichloroethylene or chloro- 
propylene. 


B.P. 627,926. Appl. 7.8.47. Conv. (U.S.A.) 
17.5.41. Acc. 18.8.49. 

Insecticidal solution of rotenone in a 
phenol-formaldehyde type resin. To: The 
Harvel Corp. 

B.P. 627,963. Appl. 21.3.45. Acc. 19.8.49. 

High frequency electric heating apparatus, 
M. R. Gavin. To: General Electric Co., Ltd. 

Refers to apparatus for the heating of 
long pieces of dielectric material. 

B.P. 627,988. Appl. 26.8.46. Conv. (U.S.A.) 
15.9.45. Acc. 19.8.49. 


Appl. 8.4.47. “Acc. 16.8.49. 


Treatment of polymers. To: Ridbo 
Laboratories Inc. 

Refers to chlorinated acrylic ester 
polymers. 
B.P. 628,000. Appl. 30.11.46. Acc. 19.8.49. 


Injection moulding machines. V. V]tavsky. 

B.P. 628,023. Appl. 28.3.47. Conv. (U.S.A.) 
30.3.46. Acc. 19.8.49. 

Production of vinyl cyanide. To: E. I. 
Du Pont de Nemours and Co. 

B.P. 628,042. Appl. 20.2.47. Conv. (U.S.A.) 
21.2.46. Acc. 22.8.49. 

Methods of preparing hydrocarbon sub- 
stituted halosilanes. To.: The British 
Thomson-Houston Co., Ltd. 

B.P. 628,059. Appl. 28.5.47. Conv. (U.S.A.) 
29.5.46. Acc. 22.8.49. 

Rubber-iike compositions. To: The British 
Thomson-Houston Co., Ltd. 

Process for decreasing the nerve of butyl 
gum by dispersing in the latter a dimethyl 
silicone gum. 

B.P. 628,070. Appl. 23.7.47. Conv. (U.S.A.) 
26.2.42. Acc. 22.8.49. 

Method of making organo siloxanes. To: 
Dow Corning Corp. 

B.P. 628,092. Appl. 11.9.47. Acc. 22.8.49. 

Apparatus for dielectric heating. R. H. 
Blewitt. To: Dunlop Rubber Co. 

B.P. 628,113. Appl. 21.3.46. Acc. 23.8.49. 

Dies for pressing or moulding. C. N. 
Jenkins. To: Bakelite, Ltd. 

Dies for moulding of products with sur- 
faces in relief. 

B.P. 628,150. Appl. 10.2.47. Acc. 23.8.49. 

New Polymerizable materials and polymers 
thereof. R. Hammond. To: LC.L, Ltd. 

Production of new polymers by reacting 
hexamethylol melamine with  beta- 
hydroxyethyl methacrylate. 

B.P. 628,180. Appl. 24.7.46. Acc. 24.8.49, 

Structural elements made from paper and 
like sheets. G. May. To: Dufay Chromex, 
Ltd. 

Resin impregnated honeycombed building 
materials. 

B.P. 628,186. Appl. 20.2.48. Acc. 24.8.49. 

Game apparatus. E. B: Newboult. To: 
Norton Plastics, Ltd. 

Plastic toy car. 

B.P. 628,255. Appl. 28.2.46. Conv. (U.S.A.) 
28.2.45. Acc. 25.8.49. 
Process for the production of melamine. 
To: E. I. Du Pont de Nemours and Co. 

Production of melamine by heating urea in 
the absence of added ammonia at elevated 
temperatiures and pressures subsequently 
recovering the melamine. 

B.P. 628,391. Appl. 2.5.46. Conv. (Italy) 

30.4.43. Acc. 29.8.49. 
Screw extrusion presses. To: 
Lavorazione Materie Plastiche. 


S.P.A. 
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B.P. 628,467.. Appl. 2.5.46. Cony. (Italy) 
3.4.43. Acc. 30.8.49. 

Moulding plastic materials by extrusion. 
To: S.P.A. Lavorazione Materie Plastiche. 
B.P. 628,479. Appl. 2.10.46. Conv. (U.S.A.) 

16.10.45. Acc. 30.8.49. 

Interpolymers of acrylamide and metha- 
erylamide. G. D. Jones. To: General 
Aniline and Film Corp. 

B.P. 628,731. Appl. 11.10.47. Acc. 2.9.49. 

Production of vinyl compounds. W. E. 
Jones and R. L. Barker. To: Ministry of 
Supply. 

Production of vinyl compounds by pass- 
ing acetylene under turbulent agitation into 
an aqueous catalyst solution of cuprous 
chloride and a soluble monoethanolamine. 
B.P. 628,818. Appl. 23.7.46. Conv. (U.S.A.) 

25.8.45. Acc. 6.9.49. 

Production of watersoluble methylol 
melamine condensation products. To: 
American Cyanamid Co. 
B.P. 628,844. Appl. 3.2.47. 

8.2.46. Acc. 6.9.49. 

Process for the manufacture of cellulose 
esters. To: Soc:été “ Rhodiaceta.” 

B.P. 628,944. Appl. 26.4.44. Conv. (U.S.A.) 
4.6.42. Acc. 8.9.49. 

Cast poly merization of unsaturated alcohol 
esters of polybasic acids. To: Pittsburgh 
Plate Glass Co. 

B.P. 629,015. Appl. 14.2.47. Acc. 9.9.49. 

New polymerizable materials and polmers 
thereof. R. G. Roberts and R. Hammond. 
To: Imperial Chem.cal Industries, Lid. 
B.P. 629,019. Appl. 10.3.47. Acc. 9.9.49. 

New polymerizable materials and poly- 
mers thereof. R. Hammond. To: Imperial 
Chemical Industries, Ltd. 

Polymers made by reacting an alcohol 
with three or more hydroxyl groups, with 
chloroformates of acrylic, methacrylic, or 
alpha haloacrylic monohydroxy esters of 
polyhydric alcohols. 

B.P. 629,095. Appl. 10.7.46. Cony. (U.S.A.) 
13.7.45. . Acc. 12.9.49. 

Production of synthetic resinous material. 
To: American Cyanamid Co. 

Resinous material prepared by mixing a 
colloidal solution of a cationic melamine 
aldehyde condensation product with an 
aqueous dispersion of a thermoplastic resin, 
flocculating the dispersion and coprecipi- 
tating the melamine aldehyde resin with the 
thermoplastic resin. 

B.P. 629,103. Appl. 3.1.47, 31.1.47, 26.8.47. 
Ace. 12.9.49. 

Curing or moulding compositions and pro- 
duc(s obtained therefrom. E. Hene. 

Refers to cellulose or cellulose containing 
bodies impregnated with water alkali, 
hydroxide, formaldehyde and phenols to 
which plasticizers and fillers may be added. 
Curing is effected by the application of high 
frequency heating. 

B.P. 629,035. Appl. 19.6.47. Conv. (U.S.A.) 
19.9.40. Acc. 9.9.49. 

Stabilizing synthetic polymers. R. F. 
Boyer, L. A. Matheson and C. L. Moyle. 
To: Dow Chemical Co. 

Stabilization of polyvinylidene chloride 
with 2.2!— dihydroxy-benzophenone or 
2.24— dihydroxy-benzophenone. 

B.P. 629,093. Appl. 25.5.46. Acc. 12.9.49. 

Curing polymerizable materials. A. M. 
Howald and J. K. Simons. To: Libby 
Owens Food Glass Co. 

Curing a polymerization of materials 
whose polymerization is inhibited by oxygen, 
and in particular polymerizable unsaturated 
polyhydric alcohol polybasic acid esters. 


Conv. (France) 
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B.P. 629,109. Appl. 2.5.46. Conv. (Italy) 
2.2.40. Acc. 13.9.49, 

Moulding thermoplastic synthetic resins 
by extrusion. To: S.P.A. Lavorazione 
Materie Plastiche. ‘ 
B.P. 629,110. Appl. 2.5.46. Conv. (Italy) 

30.4.43. Acc. 13.9.49, 

Improvements in screw extrusion presses. 
To: S.P.A. Lavorazione Materie Plastiche. 
B.P. 629,137. Appl. 18.6.47. Conv. (U.S.A.) 

2.6.39. Acc. 13.9.49. 

Process of preparing a copolymer of 
— chloride. To: The Dow Chemical 

0. 

Copolymerization of vinylidene chloride 
and vinyl cyanide or an alpha lower alkyl 
derivative of vinyl cyanide. 

B.P. 629,332. Appl. 13.5.47. Conv. (U.S.A.) 
13.5.46. Acc. 16.9.49. 

Stabilized synthetic polymers. To: British 
Thomson-Houston Co., Ltd. 

Stabilization of vinyl halides with tri- 
methylsilanolates. 

B.P. 629,446. Appl. 1.10.47. Conv. (U.S.A.) 
4.10.46. Acc. 20.9.49, 

Improvements in d-electric heating. To: 
Westinghouse Electric International Co. 
B.P. 629,467. Appl. 29.12.45. Conv. 

(Denmark) 30.12.44. Acc. 21.9.49, 

Process for the production of salts of 
pheaol aldehyde condensates. C. J. Peder- 
sen. 


B.P. 629,474. Appl. 5.12.46. Acc. 21.9.49. 

Production of slots or holes in sheets of 
thermoplastic mater.al. To: Kasy Aktie- 
bolag. 

Buttonholes for plastic garments made by 
welding a reinforcement to the garment 
afterwards piercing the assembly. 

B.P. 629,584. Appl. 23.5.44. Acc. 23.9.49. 

Synthetic resins and the production 
thereof. J. E. Lennard Jones, F. G. Will- 
son, J. Pearson, F. A. Paine and J. Vaughan. 
To: Ministry of Supply. 

Resins prepared by reacting under reflux- 
ing conditions a phenol furfural formalde- 
hyde and an alkaline condensing agent. 
B.P. 62°,645. Appl. 10.1.45. Acc. 26.9.49. 

Injection moulding of thermoplastic 
materials, part-cularly in the production of 
electrical insulation. H. E. Cox. To: British 
Thomson-Houston Co., Ltd. 

Extrusion moulding of polythene insula- 
tors using induction-heated moulds. 

B.P. 629.695. Appl. 14.5.47. Cony. (U.S.A.) 
20.11.46. Acc. 26.9.49. 

Process for preparing high viscosity poly- 
vinvl alcohol and the h’gh polyvinyl alcohol 
resulting from said process. E. Lavin. To: 
Shawin‘gan Resins Corp. 

B.P. 629,995. Appl. 1.10.47. Conv. (U.S.A.). 
4.10.46. Acc. 3.10.49, 

Dielectric Heating. To: 
Electric International Co. 

Dielectric heating of a dielectric material 
by passing the same repeatedly through a 
resonant chamber excited with microwave 
energy whereby the whole length of the 
material is subjected to a plurality of local- 
ized heat treatment. 

B.P. 630022. Appl. 6.12.46. Acc. 4.10.49. 

Manufacture of interpolymers of styrene 
wth polymeric fatty acid esters and coat- 
ing compositions obtained therefrom. L. E. 
Wakeford, D. H. Hewitt and F. Armitage. 
To: Lewis Berger and Sons. Ltd. 

B.P. 630.026. Appl. 29.1.47. Acc. 4.10.49. 

Production of resinous articles. R. M. C. 
Arnot and R. Hammond. To: I.C.I., Ltd. 

Refers to the casting or moulding of 
acrylates. 


Westinghouse 
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' B.P. 630,150. Appl. 8.1.47. Acc. 6.10.49. 


Hardening of proteinaceous substances. 
S. H. Pinner. To: B.X. Plastics, Ltd. 

Hardening of proteinaceous materials by 
reacting them with methylol melamine ether. 


B.P. 630,162. Appl. 11.3.47. Cony. (U.S.A.) 
13.3.46. Acc. 6.10.49. 
Alkali and acid resistant polyamine 
modified phenol formaldehyde resins. To: 
Bakelite Corp. 


B.P. 630,199. Appl. 24.5.46. Acc. 7.10.49. 

Manufacture of fibrous glass combined 
with synthetic resinous material. To: Owens 
Corning Fiberglass Corp. 


Glass fibre resin composite products pro- 
duced by adding to a low pressure forming 
thermosetting resin (styrene or allyl poly- 
mers or copolymers) a silicate (tetra allyl 
silicate, tetra methallyl silicate, etc.) and 
applying this composition to 2 body of glass 
fibres. Curing is carried out subsequently. 


B.P. 630,304. Appl. 6.1.42. Conv. (Italy) 
14.12.40. Acc. 11.10.49. 

Device for mixing, kneading and feeding 
thermoplastic and thermohardening powders 
for the manufacture of shaped bars. To: 
S.P.A. Lavorazione Materie Plastiche. 


B.P. 630,338. Appl. 17.7.47. Conv. (U.S.A.) 
9.3.40. Acc. 11.10.49. 
Plastic:ized polymeric vinyl halide com- 
positions. To: B. F. Goodrich Co. 
Refers to the use of di (2-ethylhexyl and 
similar) phthalates as plasticizers. 


B.P. 630,484. Appl. 25.9.45. 
addition to B.P. 613,509. 
(U.S.A.) 14.12.43. Acc. 14.10.49. 

Improvements in or relating to polymeri- 
zation process. To: Phillips Petroleum Co 

Refers to the polymerization of tertiary 
base olefins. 


B.P. 630,488. Appl. 30.5.46. Acc. 14.10.49. 

Production of novel setting compositions. 
M. Goldstaub. To: Dunlop Rubber Co., 
Ltd. 

Cold-setting compositions for sealing 
cracks, joints, etc., in petrol tanks, consist- 
ing of an organic di-isocyanate and an 
acetal thioplast having terminal hydroxyl 
groups. 


Patent of 
Conv. 


Books Received 


“Radio Frequency Heating Equipment.” 
By L. L. Langton. London: Pitman, 17s. 6d. 

“A Chemistry of Plastics and High 
Polymers,” By P. D. Ritchie. New York: 
Interscience Publishers. London: Cleaver- 
Hume Press, 25s. 

“Engineering Laminates.” By Albert G. 
H. Dietz. New York: John Wiley. London: 
Chapman and Hall, 60s. 

“Fundamentals of Synthetic Polymer 
Technology.” By R. Houwick. Amsterdam: 
Elsevier Publishtag Co. London: Cleaver- 
Hume Press, 25s. 

‘** Meet the Plastics.” By Clark Robinson. 
New York: Macmillan. London: Macmillan. 
28s. 6d. 

“The Strength of Plastics and Glass.” 
By R. N. Haward. London: Cleaver-Hume 
Press. 30s. 

“Modern Plastics.” Second Edition. 
London: Chapman and Hall. 50s. 

“High Polymeric Chemistry.” By W. S. 
Penn. London: Chapman and Hall. 36s. 
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The VYBAK range now includes flexible moulding materials. They are based 


on polymers of the vinyl chloride type and can be supplied in a wide range 


of colours and varying flexibilities. If you are interested in injection moulding, 


write or ’phone for samples of these VYBAK compounds, or better still, 


ask our representative to call. ? V B Rg A K P L A S ey I CG S 


REG'D TRADE MARK 


PRODUCT OF BAKELITE LIMITED - 18 GROSVENOR GARDENS - LONDON - S.W.I ’PHONE: SLOANE 9911 
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